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DISCLAIMER ; 
Reference to conmerclal products, trade names, or""^^ ' ' 

manufacturers Is for purposes of example and Illustration., 
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Such refA-ences do not constitute endorsement by the 
Office of Water Proqram Operations, U-Sy Environmental 



« Protection Agency. 
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PREFACE 

- TO THE USER OF THIS MANUAL ^ \ 

Backgy^ound of Effluent Self-Morn taring Requirement 

With passage of the Federal Water. Pollution Control Ac€ Amendments of 1972 
(Public Law 92-500) a new .permit program was created to replace and improve - 
upon the earlier permit system which existed under the 1899 Refuse Act. 

Under the 1972 Act, the United States Environmental Protection ^ency is 
required, to establish national effluent limitations and national treatment • 
performance standards for all source^ of water pollution, including not 
only municipal discharges, but also' factories, animal feedlots, and power 
plants. These effluent limitations are the maximum amount of a pollutant 
that any discharger may release into a water body. 

In'order to insure that the prescribed effluent limits are met,- every 
discharger is required to obtain an NPDES (National Pollutant Discharge 
Elimination System) Permit. Types of water discharge sources for which a 
p^nnit is required Include municipal wastewater treatment facilities; manu- 
facturing plants; agriculture, forestry, mining and fishing operations, and 
oth^r service, wholesale, retail, and commercial establishments having opera- 
tions whicK result in discharge of water to the Nation's bodies of watert 

^The NPDES Permit is not a license to pollute. To the contr^fy, a Pennit 
stipulate^ what may be discharged, and ^how much'may be discharged over a 

^defined (Seripd^of time. Each P^t is tailored to the discharger, and 
sets specific limits on each effluent. 

Furthermore, the NPDES Permit also requi/es discha.rgers to monjtor thetr 
effluents, performing specified tests and measurements at designated fre- 
quencies specified in the individual Permit, and to report the amount and 
nature of all waste co^iponents discharged; 

> Training Need Associated with SeTf-Mdni toning Requirements 

Compliance with NPDES requires that all specified tests and measurements be 
performed in accordance with methods specified by EPA and announced 'in the 
Federal Register. Only imder very limited condi'tions are deviations, from 
specified methods acceptable. . 

These requirements are tjie basis of an immediate; massiv0, training need to 
provide the reSporisiWe was tie water treatment personnel with the knowledge 
and §kill$ required to comply with the self-monitoring requirement. Ther€ 
is. at present a wide-rang6 of Initial capabUjt^es for performing- the tests 
and Trteasurements. This ranger from the situal^ i?i the la^rge, fuTly-staffed^ 
fully-equipped facility in which little or nolf!;afning is required, through 
all shades -and levels to 4:he limited staff in smill, 'inadequately-equipped 
fac41tties tn which at present , there is little.or no capability for 
perfortning the required tests and measurements. 
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This is one of several special short-term courses recently developed and 
currently under developmer^t by the Environmental ftroffection Agency afid 
associated .educational institutions^ This Instructor's Guide is intended to 
assist other training organizations in conducting /training of waste water 
treatment plant operational personnel in the tests, measurements, and report 
preparation requii^ed for compliance with their NPDES Permits. - 



TRAINING AVAILABLE OR UNDER DEVELOPMENT TO MEET 
SELF-MONITORING REQUIREMENTS 



Title 

Basic Laboratory Skills for Self- 
Monitoring Tests and Measurements 



Self-Monttoring Procedures: Basic 
* Parameters for Municipal Effluents 



Effjuent Monitoring Procedures: 
Metals Analyses 



Effluent Monitoring Procedures: 
Nutrients 



Effluent Monitoring Procedures: 
Flow Measurement and Sampling * 
Techniques 



Any of the anralytical courses of 
EPA National- Training and Opera- 
tional Technology Center for 
specific Permits 



Workers should take this who : 

Have little or no laboratory experience 
or training, and need to develop basic 
skills including use of balances; pre- 
paration of solutions and reagents; 
names, characteristics, preparation 
and care of common laboratory equipment 
supplies. Thi% course prepares students 
requiring such training for entry into 
the following named courses in which 
procedures for designated tests and 
measurements are learned. 

Have basic laboratory skills, as desig- 
nated above, but need to learn one or 
more of the procedures required for most 
or al^ municipal effluents including BOD, 
fecalcoliform, pH, suspended solids, 
flow, and reporting of results, 

Usually^have completed the "Basic Parameters" 
course, but have a Permit which requires 
report on one br more metals. 

Usually have completed .the "Basic Parameters" 
course, but have a Permit .which requires 
periodic report on one -or more of the so- 
called "nutrients" including nitrogen and ^ 
phosphorus. 

Haye made arrangements whereby the ^equired' 
labpratQry "procedures are performed else- 
wbere by contract or other' special arralnge- - 
ment, and who ire required only to. collect and 
care for samples,, and to make such tests and 
measurement as must be made at the sampling 
site* 

« 

Are professional chemists, microbiologists," 
or key laboratory technicians in large 
treatment facilities where they work full- 
time doing a designated series of analytical 
tests c|nd measurements. 



A Personal Note to the User of th1s*Gu1de . ' , ' 

The need for providing this training, and the nature of ctffrent efforts of 
the Environmental Protection Agency to meet this need have been discussed in 
foregoing paragraphs. 

It is'an oversimplification of a classic quotation to say that all that is ' 
needed- to conduct .training is to "put Mark Hopkins on^ one end' of a log and a 
student on the other." It is almost as^much jin oversimplification to say that 
all that is- needed to conduct a course is to' bring together the studerjts 
and the instructional staff , in a classroom and laboratory equipped With re- 
quisite equipment' and supplies for the instruction to be deHvered^ 



A short course such as this, involving >oth classroom instruction* and labora- 
tory application, and with critical learning outcomes to be achieved within* 
a limited period of time, absolutely requires careful, detailed planning, * 
preparation, and implementation:. Meticulous attention to detail and effective 
staff teamwork are essential at every step of course planning, development, 
and implementation. 

Thie purpose of this Staff Guide is. to provide you, the training staff member; 
with useful, practical assistance in presenting this course in your own 
facilities. The Guide is a resource. It is not a blueprint to be followed 
rigidly or unthinkingly. Even with this guide or any other form of assistance, 
you will havfe to plan , to think and to prepare in order to perform effectively 
iri conducting this course. SfTthe .other hand, this Guide should be helpful in 
reducing the amount of original development work you will have, to do, and it 
should be helpful in suggesting factors in course planning and presentation 
which otherwise might be. ignored or glossed over. 

You are invited, in fact requested, to participate actively in making this 
Guide, a living document which effectively represents the best experience of 
all in planning, prepj\rir«r for , conducting and terminating this course. 
Please provide this office with' your constructive sugges1;ions fer strength- 
ening »nd improving upon'this Guide, based on your own expen'ences in conducting 
the- course. Your recowiriindations will be fully considered .in fliture editions 
of th-is and other Staff Guides for other courses of this series.. In the 
event that questions arijse in interpretation of any aspect of this Instructors' 
Guide, please write or call: , , • 

Director^ 'National Training jnd Operational Technology Center 
Office of Water, Program Operations 
U.S. Environmental Protection Agency , (~ 
Cincinnati, OH'45268 

Telephone': (513) 684-7501 ^ • 

Format of this Manual 

This manual consists of two major parts. Part I is concerned with administrative 
aspects of planning, preparing, and conducting the course. Part II consists of 
guidance to the Instructional staff on the technical content, learning objectives 
to b^ achieved by the students, and lesson-by»lesson instructional guides for 
each of the several self-monitoring^rocedures covered in this course. 
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Part I, which immediately follows, will- have greatest value to those concjuctihg 
this course for the first time or for the f^rst few times. With practice in 
conducting tUe training most organizations will develop their own adaptations 

, anjd ramifiGtftions of this plaYv to meet tfteir own^ requirements and the specific 

' situation. 

It is strongly urgedrthSt each institution conducting this training coursV 
develop its dwn formal version of such a guide as this. Staff does change; 
new personnel require indoctrination and training on standard procedures of 
the organi zation they have joijied. Rules and procedures promulgated by 
regu 1 itory "eratronTy do change; such chanpsTwill reijuire adjustment in course 
content. With repetition of specified tasks, many staff , members .-^fhowever 
dedicated, do slip into unconscious variations ir> pr^^tice or omissions in 
details Which can subtly change the character of the course. A forma,! plan 
and guide, consciously studied and followed, can help the training instructor 
and the administrator to avoid many'^itfalls^. ^ 

Intelligent use of a plan such as this, with variatjons as proven necessary, 
can go far in keeping this course in harmony with the needs of the students 
and with requirements of regulatory authorities. Above all, the course should 
repiain free of the dis'tractions and last-minute correctibns oAerrors or 
Ofuissions discovered at untimely stages iw course preparation dnd presentation. 
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PART I -'COURSE PLANNING AND MANAGEMENT^ ' ' . *. 

A.| Course Plan and Working Schedules • . , 

This section consideVs five tjopics;' ^ ■- 

• Responsibilities in s^lf -monitoring training 

It is an inherent resfonsib'iTity of any teacher to provide a' learning" 
■ situation which gives the student the. best possible opportunity to develop 
the target level pf knowledge and skills. 

,J",aJJiti«". and not' to be overlooked, thisH^lirse invoWes"^ responsWTriy"" 
to the regul,atory apency-t^) assure that students acquire specified knowledge 
and skills and that thes,e skills are acquired to a level sucFthat~data> re- 
ported by the student will be accepted as reliable by the regulatory authority. 

Annourtcing the course 

This. sect ion gives examples of course announcements, and identifies specific 
information which should be provided in any course announcement. 

Summary plan for the course > ' - ^ - 

This is a one-page summary af the course plan in whi.ch the reader can • 

V J aiscov?r the subject matter coverage, .days and approximate time allocations j 
and the desis(|ation o^ the instructional specialty involved irl presenting ' 
the instruction. , * k a 

* . - • 

Sample course schedule • - ' • % ' * ^ 

This covers the same information as the sunmary plan. The-format is 
different, providing a day-by-day, hour-by-hour class schedule. This 
schedule-format has been found most practical at EPA training centers 
for more thin 20 years. It works. It is recommended for yeur use. 

Milestones in course planning and preparation 

Each member of the training staff has individual and cooperative duties- in 
planning and conducting the. course. Much of the responsibility of each 
staff member is outl iriedvTater in this GUide in the sectiofton Training 
Staff* (Outline 6). The milestone chart shown here is an exlftple of a (>lan 
to accomplish necessary tasks in a timely manner. It is necessary that 
each tr'aining institution develbp its own logistics of couv'se preparation ' 
to meet the ■s^4;uation a^hand. It is urged that a formal milestone chart 
be* developed. ■ . ' 

1- Responsibilftie^ in Self-Monitoring Training ■ f > 
' -a. Wlications of NPDES 

Each Permit issued underUhe National Pollutant 01 scharge Elimination 
System (NPDES) includes aprogram of required self-monitorin? analyses 
- >■ of effluents and reporting of results at prescribed intervals. \ 

AT.EMP.{164.2).2.7.77 ' . - 
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1) The methodology to, be* followed in performing the self-monitoring 
tests and measCirements is described, in issuances in the Federal 

- Register (FR/. . • . " . • v • 

2) In some cases^ fwo or more alternative procedure* are available • 
to the analyst for con^liance' with monitoring requirements. 

3) Provisionfs- do exist whereby the regul'atory agencies (Stat^ an(^ EPA) 
can recommend and permit. use of methods not lifted in the FR. Pro- 
cedures for orderly application' of accepted methods are described 

• in- the PR issuance at the end of this sectton. It cannot be too 
stro ngl y emphasise d thajt the Permit-holder does not- have' the 



' authority to, make.a unilateral decision to introduce analytical 
procedures not .found in the FRJTssuances or not specifically 
authorized- by the appropriate reglila-tory authbrities. 

Tra>ninc[ Response to NPPES/FR Requirerpents " 

lO fjethods taught in" this and associated courses .developed by EPA 
ire linlited to those most recently prescribed 1n issuances of 
^ the FR. • ' 

2) Usually, wfien alternative methods are available*, the course will 
include onlyxone of the alternatives'. . Irt pl'attoing the details of 
a^peciflc course Offering, a training representative should in - 
eviry case consult with responsible representatives of^ Ihe 
rgiguiatory ^I'gency in the area in which' the coursre'is conducted. ^ 
This consultation shpuljl include determination 6f: 

a) Which, if afty; of more than o^ al t'ernatl^ve analytical method 
is preferred (or required) by the regulttory agency for the 
Permit-holders under it5 jurisdiction? ^. , 

b) What, if any, 'changes have occurrerl since th6 lasfcouhse 
offerings which require adjustment In course content? 

c) Wha'^ advice does the regulatdfy agency have to offer about 
the planned course presentation based Ton pro^ems en;:ountered 
in implementation of self-monitoring procedures, and in observa 
tions of performance of (fiist graduates from- previous offerings 
of the course? 



3) The training institution which fHls to, apply these elementary 
practices, with a re^sult of sometinjes teaching inappropriat^e- 
methods, stands tn danger, of committing;a serious disservice to 
those it purports to'serve^: ■ ' ^ 

a) To the stu<Jef(ts enrolled in the course;, arft^ * 

b) Jo the P^rtnit-hplding organization, whiph. is being 

led to believe that through this training the qualifying 
• student Will perform self monitoring tests and measurements in 
accordance with metho^ls approved by the regulatory author1tj(. 



11 



Responsibilities in Accredftatiorr o,f fStudeints 



t 



1) . Successful completion of this '.'course of tra'l-ning^jwl 1 1 be a. factor- . 
•' used by many, regulatory agencies in acCreMatlon-w certifi-, ' 

cation .of treatment plant personnel td' tjlclofk iself-monitoring ■ ^ 
tests and measurements* ' - •'• . 

2) Ttie instructional staff has & responsibility to provfde a j earning 
experience through which^ the qqalifying student will hav^ «v^y . 
expectation of being able to perform the required jelfrmoni goring 
procedures in a satisfactory manner on'return to his ndrinal working , 

, ^ environment, * . . * « . ^ 

» .* ' • 

3} Student Evaluation and Testing \ ' • . 

For permaner\t record- or qualification^aind perfomftncfe, a record 
of student performance should* .be made. • \. 

a) . Tests (both written and applied) should b^r^rioft testsT 

I i.e,, designed to demonstrate ability of the student to perform 
the/required ane^lyses, as. contrasted with tesft designed to - 
d^lop a comparaftve) tfati^ of the individual students. ' f 

b) Written tests shdold be strictly applied to the procedures ^ 
b^ng taught and should be appropriate to "a written answer., 
Thus definitions, matters of specific information, solving" of 
problems, agd similar matters are appropriate tp- written tests. 



c) Many students will take alarm at written tests, and may not 
perform up to expectations due to this alarm. *-One means of 

. al>eviating this fear is\to give open-book quizzes but to' expect 
a high standard of perfonftawte. It is pointe'il out here that' it 
is more important „ for the student><o know 'Where to refer- for 
needed f^acts and to check these facts*, thatn-^it ffs to demonstrate 
rote memory. The rnemory will come with practide of the test 
pm)cedures. The student should learn to 'check the^facts whert^ ' 
in doubt, rather tnan^ to risk a blunder. . '* . 

d) Much of the student evaluation will be based on performance, w 
the laboratory.. It will be appropriate to^eep records on- such 
factors in s1;udent performance ^asr: 

(1) Accui%cy in following directions as given; 

4 „ (2) Demonstriition of acceptable manipulative skills; 

(3) Reporting of laboratory results falling within jicceptable- 
relationship to a class norm; and other factors as 
determined by the instructor. , ' i; 

e) Each Instructor i;5 responsible fof reporting the quality of ♦ • 
performance of each student for the procedures for whkh he 

has primary responsibility. These reports should be written; and 
they should be made a part of the permanent course record. This 
course plan provides for having at leasttwo Instructors in the 
laboratory during alt laboratorj^ phases of the course. At any *^ 



given- sesslpn^, pne instmictcfr wiTl the designated primary 
-^/instructor, with others irt a supporUng role. To make a system 
liJce this Work satisf^toriiy in evaluation of students and to^ ^ 
assure ctlnsjstence In student instruction .ea.ch 'member of the * 
instructipaal team .has defninte^ .ff implied, responsibilities. . 
These jnclude: ' ' * . 

(l)^The primary instruofcOf is tfie IndividuaLwfio reports on 
^ acceptability or ilbnTacceptability of student performance- . 

, ' ^ (2) The ^nstructor-assUtant(s) must instruct students in the 

same way as designated by the primary, instructor. Introduction 
/; of individuality in manipulative, •procedures, order pro- 
. ceeding with^a test; etc., can only confuse the student. 

(3) The 'instructor-assistaht(s) should bring th^« problem-student " 
• to the attention of the'primary instructor , at ^the earliest 

possible moment. This is to provfde maximum oppbrtunity to ; 
( correct problems which might result in failure of 'the studeitt 

, / ^ qualify in a given analytical procedure. 

(4) Primary instructor and ihstroctor-assistantsliave, of course, 
'.a continu^ngVesponsibility of preserving the higjiest sta/idards 

, of professional and ^thical -relationships j&fjbft?«iich other 

throughout the course.' Differences of opiaiiJ^Kfill jPMse amon^ 
I individuals of ^^am^nstructionai staffs These differences must 
be resolved outside*the cl^sroom and laboratory. ' Furthermore, 
these differences are notrsubiects for airing^ with students at 
any time*, j , 7- V * * 

4) Ttie Nonqualifying StudentV - / • , 5 

/ 

^ a) There is t job/financial^lrpplneation^ any student fail4ng to 
; quali/y for any of the hnflj^tical tests and mea^surerhents included 
in this^ours^ Therefore ins^ruqtorjs shoul-d be particularly 
careful to document the reasbnst.or any nonqy^lificatiqn. . ' 

b) Any nonqualifying.student should be entitled to^be informed on 
the, reasons Why /he is judged nonqualifying.. 

c) Ideally, an ot>pprtunity ^uld be provided for nonqual.i^Ving 
* students to have another chance tb porrect deficiencies in 

'•^^®iLP5P^^'^"^®*>s This could be accomplished through a riumber^ 
of Jftfferent approaches such as makeup work (fevenings) during^ the 
course itself, through repeat'ing the' training module in which 
acceptabferresuH^ w^e iiot achieved (iit a mutually agrdeable 
tfme foi^hr stlident .an<f for. the instructor^, or by enrol Indent 
- - in a fuWffi offering of l:he tourse with participation only in 
the module whidh was failed the first ttme around. 
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Title 40 — Prot#c«on of Environment 

CHAPTER ^--ENVIRONMENTAL 

PROTECTION AGENCY 
sutcuArrcR ix-wat^ pikmrams* 

FART 136— 6UIDELfNES ESTABLISHING 
TEST PROCEDURES FOR THE ANALYSIS, 
or POLUTTANTS 

Amendment of Regulationt 

-4011 June 9, 1975, proposed amendments 
to the Guidelines ^tabl^ing T>st Pro- 
cedures for the Analysis of Pollutants 
<40 CFR 136) were published iii the Pio- 
ERAL Recisteb (40 PR 24535) as required 
by section 304(g) o/ the Federal Water 
Pollution Contrel Act Amendmento ot 
1972 (8&8tat. 816,'et seq.. Pub. L. 92-500, 
1972) hereinafter referred to as the Act. 

Section 304(g) of the Act requires that 
the Administrator shall promulgate 
guidelines estal^lishing test procedures 
(or the analysis of pollutants theft shall 
include factors which must be prodded 
n: (1) any certification pursuant to sec- 
ion 401 of the Act, or (2) any permit ap- 
plication pursuant to sectijj^ 402 of the 
Act. Such test procedures are to be used 
by pei^nlt applicants to den\dnstrate that 
effluent discharges meet appUc^tble pol- 
lutant discharge limitations and by the 
States and other enforcement activities 
In routine or random monitoring of tf- 
fluent« to verify compliance with pollu- 
tion c<Ritrol measures. 

Interested^ persons' were requested to 
submit written comments, suggestions, or 
objections to the proposed amendments 
by S^tember 7, 1975. One hundred and 
thirty -five letters were received ""from' 
commenters. The following categories of 
organisations were represtoted by the 
commenters: Federal agencies accounted, 
for twenty-four responses; State agen- 
cies accountea for tw^ty-six responses: 
lodA agencies accounted for seventeen 
responses: regulated major dischargers 
accounted for' forty-seven responses; 
trade and professional organizations ac- 
counted for eight responses: analytical 
instrument manufacturers and vendorr 
accounted for seven responses; and an- 
alytical service laboratories accounted 
for six responses. 

AH comiQe^ts were carefully evaluated 
by a technical review commlitee. Based 
upon the review of comments, the follow- 
ing principal changes to the propoeed 
amendments were made: 

(A) De/tni^ions. Secticm 136.2 has been 
amended to update references: Twenty 
commenters. representing the entire 
spectrum of responding groups pointed 
out that the references cited in if I3j^2 
(t*, 136.2(g). and I36^(h> irexiB oul^« 
date; f 1136.2(f). 136i2(g).and 136/a(h)'» 
res]>ectively, have been amended to show 
the fc^owing editions of the standard 
references: "14th EdltiOQ of Standard 
Methods for the Examination of Water 
and waste Water; "1074 EPA lAmual 
TO Methods tor the Axmly^iB of Water and/ 
Wafte;"^a«d ''Part 31. 1975 Amffkl Book 
of ASTM Sti^ndards. " 
^ (B) IdenUftcatk^ of Te$i Procedures. 
Both the oontaoi and format of I i96J, 
'Tsble I. Llii of Approved ^t Procs- • 

P 
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dures" have been revised in^ response to 
twenty-one comments ^ecrtved from 
State and locftl governments; major regu- 
plated dischargers, professional and trade 
^associations. ;md analyUcal laboratorieg. 

Table I has beei| rerlsedi)^ : 
, (1) The addition of. a fdurth a^umn 
of referaioes which includes procedures 
Of the United Stetes Oegloglcal Survey 
which are equivalent to previously ap- 
proved methods. • • , 

(2) The addition of a fifth 9olumn of 
miscellaneous references to procedures 
which are eqtilValent to previously ap- 
proved methods. 

(3) Listing generically related.param- 
eters alphabetically within four subcate- 
gories: b€tcteria, metals, radi<^ogical and 
residue, and by listing these subcatWory 
headings ^ cdphabetic sequence rel- 
ative to -the remaining pcuumeters. 

(4) Deleting the parameter "Algicides" 
and by entering the Single relevant algl- 
cide, VPentachJorophenol" by its (AeAU- 
cal name. 

(C) Clarification of Test Parameters, 
The conditions for analysis of several 
parameters have been more specifically 
defined as a result of conmients receive^ 
by the Agency: 

(1) In response to five cbmmentw^ 
represcfhting State or local governmente^ 
m&Jor dischargers, or analytical Instru*- 
nfeni manufacturers. ,the end-point for 
the alkalinity determination is speclfl- 
caUy designated as pH 4.5. 
' (2) Mimual digestion and dlstiUation 
are still Quired as necessary praW- 
nary steps for the KJeldahl kitrogen pro- 
cedure^ Analj^ls after such distillation 
may« be by Npssler c<Aor oomparlsoo. 
titration, electnKle. or autc^nated pheno- * 
late procedures,^ 

(3) In /espoMP to eight commenters 
representative of Federal and Stifte^gor- 
emments, major disbhargers. and saaiLr 
lytieal instrument manufacturers^ man- 
ual distillation at i$H 9.5 is now specified 
for ammcmia measurement. 

(D) New Paramet^s and AiuUytical 
Procedures. Forty-four new parameters 
have been added to Table ^ In addHlon 
to the desigpatkm of analytical proce*- 
dures for these new parameters, the M' 
lowing modifications have been made in 
analytical procedures designated in re- 
sponsf to cdmments. 

(1) The oltho-tolidine procedure was 
not i4>proved for the measurement of 
residual chlorine because of its poor ac- 
curacy and preciskm. Its apprcvval had 
been reque«tedH)y seven commenters rep- 
resenting major' dischargeis. State, or 
local governments, ana analytical instru- 
meat manuiacturers. Instead, the NJI- 
diethyl-p-phenylenediamine ( DPI» 
method is approved a^ an interim pi^ 
oeduce pending^mM>re Intekisite laboimtory 
testing. It has many of the advantages 
of the ortho-tolidine procedure such as 
low cost, ease of operation, and also is of 
acceptable precision and accuracy. 

(2) Th« Environmental Protection 
Aitnty concurred with the American Dye 
Manufacturers* request to approve its 
ppocedure for measurement of eolor. and 
copies of the procedure are now available 
at the Environmental MoniUMing and 



Support Laboratory, Cincinnati (EMSLi- 
CI) 

(3) In response td three requesU from 
FedensL ^Btate governments, and dis- 
chargers, ''hardness,'* may be measured 
as the sum of calcium and magnesium 
^analysed by atomic absorption and de- 
pressed as their carbonates. 

(4) Hie proposal to limit measure- 
ment of fetal conform bacteria in the 
prteence of chlorine to only the "Most 
Probable Number" (MPN) procedure has 
been withdrawn. In response to requests 
from forty-five commenters includinf? 
State pollution control agencies, permit 

. holders, analysts, treatment plant , op- 
erators, and a manufacturer of analyt- 
ical supplies, The membrane filter (MP) 
procedure ^ill continue to be an ap- 
proved technique for the routine meas- 
urement of' fecal colifiorm In the pre- 
sence of chlorine. However, the, MPN 
procedure must be used to resolve con- 
troversial situations. The technique 

^ sheeted by the analyst must be^eported 
with thi» daU. 

(5) A total of .fifteen "Saj^ctions, fe- 
presentlpg the entire spectnmi of com- 
menters. addressed the drying tempera- 
tures used for measurement of residues. 
The use of different temperatures, in dry- 
ing of total residue, dissolve? residue and 
suspended residue was cited as not allow- 
ing direct Intercomparabili^ between 
these measurements. Because thefiltlsnt 
of designa||pg the three separate residue^ 
parameters is to measure separate wast^ 
characteristics (lo^ drying temperatures 
to measure volatile substances, high dry- 
ing temperatures to measure anhydrous 
Inorganic substances), the difference in 
drying temperatures for these residue 
parameters must be preserved. 

(E) Deletion of Measurement Tech- 
niques. Some measurement tedmiques 
that had been proposed have been de- 
leted In response to objections raised 
during the public comment period.^ 

(1) The proposed lUf fared spec- 
tr^jt^otometric aiudysis for oU and- 
gmae has been withdrawn. Eleven com- 
menten representing Federal or State 
ag^cies and major dischargers claimed 
that this parameter is defined by the 
measurement procedure. Any alterjition 
In^tbe int>cedure would change the def- 
inition of the parameter. Tbe Environ- 
mental Proteeti<m Agency agreed. 

(2) The proposed separate parameter 
for -sulfide at concentrations below X 
mg/1, haS|>een withdrawn. Methylene 
blue spectrophotometry is now included 
in Table I as an approved procedure tor 
sulflda analysis. The titrimetric iodine 
procedure for sulfide analysis may only 
be used f<H^ analysis of sulfide at concen- 
trations in excess of one milligram per 
liter. , 

(F) Sample Preservation and HoU 
Times. Criteria for sample /presmaticm 
and sam^ holding times w^M^rCquested 
by. several capamenters. The reference for 
•ample prtierratidn and hokling time 
eriteriit appUoaUe to the TaMe I param- 
etets is glfm in footnote (i) of T^le I. 

(Q) Alternate Test Procetfur^.^om- 
ments pertaining to | ISM^jkMicatkNi 
tor Alternate Ttet Procedures* included 
obJecUons to various obstacles within 
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th^ procedures for^ expeditlfl ap-, 
proval oi alternate test prooeflunM: Four 
ftiiAlyticfl instrument . mmnufaeturers 
commented that by limlthkc of ai^Uea- 
tor review and/<»' aiHVOTial at alitr- 
nate test procedures to NPDES permit 
holdm. i 136.4 became an Impediment to 
the commercisd dev^opment of new or 
improved measurement devices based on 
new measurement principles. Applica- 
tions for such review and/or approval 
win now be accepted from any person. 
The intent oi the alternate testiPpro- 
ce^ure is to allow the use of me^ure- 
ment systems which are known to be 
equivalent to the approved test proce- 
dures In waste water dlschstfgcs^ 

Applications for approval erf alternate 
teat procedures applicable to specific dis- 
charges will continue to be made dfUy by 
NFDES permit holders, and approval of 
*such applld&tlOQs will be made on a 
case-byrcase basis by .the Regional Ad- 
ministrator in whose ^legion the tUs- 
charge Is made, 

AppllcaUoos tor approval of alternate 
test procedures which are intended for 
natlcmwlde use can now be submitted by 
any person directly to the Director of the 
Environmental Monitoring and Support 
lAborjatory in Cincinnati. Such appUca- 
tlons uiould Include a complete methods 
write-up, any literature references, com- 
^parabyity data between the proposed al- 
ternate test procedure and those already 
approved by the Administrator. The ap- 
• idicatkm should include precision and 
accuracy data of the proposed altemi(te 
test procedure and data confirming the 
j[eneral applicability of the test prode- 
dure to the industrial categories of wait* 
water for which it is Intended. The Di- 
rector of the Envirbnmental Monitoring 
and Support laboratory, after review of 
submitted mf ormatlon^ urill reconunend 
approval or rejection of the appUcaUon 
to the Administrator, or he win return 
the application to the applicant for mpft 
information. Approval or rejection of ap^ 
tdkattonj for test procedures Intended 
for z^tionwide use win b^ made by the 
Adx^Distrator, after considering the ree- 
o n i incmlaik m made by the Director ot 
the Kttvirocmeptal Monitoring and Sup- 
port Laboratory, Cincinnati. Since the 
Agency conglders these procedures for 
appnyval of aMvni^ test iwoc e d nr e s for 
natloDwide use t6 be,lntertm pro cedmm 
we win welcome suggestions for criteria 
for approval of alt^tnate test proeeduret 
tofr nationwide use. Interested persons 
should submit* their written comments In 
trli^leate on or before June 1, 1177 to: 
Dr, Robert B. Meds. Envtronmental Pro- 
tectkm Technologtet. lilonltorlng Quality 
Aasurance StaadanUttUon. Office ot^" 
lionltortag and T^echnieal Support (RD- 
MO) , KnvlroQmental Protection Agency, 
Wariitngton. D C. 20460. 

<H) Freedom of in/onnathn. A copy 
of aQ public comments, an knalysig by 
\^pmameier of those eommonts, and doeu- 
meets providing further Information on 
, the frntion^a^or the ehailges made In 
the final regulation art available for 
.tospectton and eoprtaig at the Baviro^ 
mei^ Protection Ag^bcy Pumte lnf<»r- 
mMon Reference IMt. fioow\7M» 
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Waterride Mall, 401 IC Street, 8W., 
Waahlngton, DX;. 90400, durinf loanoMX 
fafuabMSB hourt. the BPA lnX<ffmatloii 
regulatlan 40 CPR 3 provides that a rea- 
sonable fee aw be ipharged for copying 
such documents. 

Effective *d«te: These amendments be- 
come effective pn April 1,^1977^ > . 

. Dated : November 19, im, , " 

JOBV QUASLBS. 

AQtinp AdmiiAetrator, , 
f nrironmeatci Proiecfiofi^tgeiicy^ 

Chapter I, Subchapter D, of T^le 40, 
"code of Federal ReguUtions is amended 
as follows: ^ ' 

1. In i 136.2, paragraphs , (g) , and 
<h) are amended to read as follows: 

§ 1S6^ DcfiiutioiM, ^ <}: 

. . • • . • 

it] "Standard Methods^ melns^aitd^^ 
ard Methodi for the KxamimktUm oC 
Water and Waste Water/^imTOm^ 
1976. Ihls jDubUcation is available from , 
the American Public Health/Assedatioh, 
1015 16th Street. N.W., Washington. XM. 
20036. « 

(g) ''Ai^TM*' means Anmual Book oi 
Standards, Part 31, Water, i975. This 
publication is avaiuMle from the Ameri- 
can Society for Testing »nd Materials, 
1916 Race Street, Philadelphia, ^Vnnsyl- 
vanU 19103. 

(h) "SPA Methods^ meipBs Methods 
for ChemieaX AnsOweis of Water §nd 
Waste, 1$74. Methods Dtvelotteeat and 
QuaUty Assurance Reseaith Lab^pttory, 
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National Envtromnental Research Cen^' 
ter, Cincinnati, Ohio 46366; U.a Envi- 
roQpoental Protection Agency, Oflfee of 
Technology Transfer, Industrial Xnvl- 
ronmental Research Laboratory. Cincin- 
nati. Ohio 46266. This puUication is 
available from, the Office of Tiscipology 
Transfer. 

2. In i 136.3, the second sentence of 
paragraph (b) Is amended* and a new 
paragraph (c) Is idded to read as fol- 
lows: 

S 1S6.3 IdenliliratioN of leM procr^urrtt* 



(b) * * * Under such clflBiimstances, 
adrilttonal test procedures fp^ analysis 
of^poQut^nti may be spectt6d by the 
Regional Adminlstratbr or ihe Director 
upon the recommendation of tbelMree- 
tor oi the Environmental Monitoring aifd 
Support Laboratory, ffinclnnatt 

Under certain drciiynstances, the 
Adndnlstra^nr may approve, upon rec- 
ommendation by the DIrOctor. Knvlron-' 
mental Monitoring and Support Labora- 
t<^, anclnnatl. a4dltmal alternate test 
procedures for nationwide use. 

3. TaUe I of i 1564. is revised by listing 
the parameten alphabetically ;l)y adding 
44 new parameters; by addhig a fomrth 
column under references listing eqi^a- 
lent United States Oeologlcal Survey 
methods; ^ adding a fifth oolumn under 
references listing miseellaiteous eoolva- 
lent methods; by deleting footno^ 1 
through 7 and'addlng 24 new footnotes, 
to read as follows: 
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Uiiyc rfjcmwM toe LSCJS mttbods, mVm otliKwiae noted, v* to Brown. 1^ 8koW»d. It W., iod Flili- 
. o ^*^C**t^^ tor C<rtj«uon Md Analjrtl* of Water templM far I>lw>lT«d If lointoudOti^ U.B a«elSd. 

n m . ,\*"!!HP*?RJ***^."^ be fowMl on bdk»t«d pine oT "OIBcW Utibodt of Aj^M df the AMoeinttoQ of 
omcW AJQilvtlaU ClMmiiU*' motfaodi nwiuMl, |3tli id. Um). « ■m-r-imi w 

* ^ recmii^ if oomMT^ty dstn on nprvotontAtlTa eOoMit nmpto an on oomMor flto 
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I Axeoer, CindunaU, Ohio tfaaK 



)da tor CIWmlcalAn^ of Water aSSWaitea'^CW^ In thoae IniSnMSirhS a 
rfdMridicm, tolam, paUadiam. pl^hnum. rftodimn and ratbeolom). ao aona racla dli«tioatotobe 



and cranidetaundable 
»*For thfjIetermljiatJ 
1>rocedurft may reaok in i 
fi?*n on p,W (4.1.4) k 
more rlgor^ dinatioo ia 
metal mica (gold, Iridiam, 
subetftuted u f 
of concentrated 



JTwL. ''AP?5R?L'*5if™?5 ^ Olaeard the portion oMd to rin* the flaak and oSkcTtlw riooliM^ota^^ 
^X^nt^'^^^''^^ Noni^y.tn35TL?)ad'Sr°U^ 
C^m^!^^'^^'^ Newsletter." ^1. U, 75 {11)74). ATaUabk from Prrkln-Elmer Corp , Main At* J^orralk, 
Afm*J?,*andS^^ Morilt<^ and Support Uboratory. U.8.*Ennronm«.tal ProT^on 

♦ ii_ t_u.. . _ - gtx^inn thlo- 

~ aboQld be 

« A ^ uL-^ , ^ recoiomjeodiBd method ii 'i^^ 

n^n°«,«'l& 

hemethodtotv^d • I^^^-^thj^^-f>^^^^ only .0. 

,^t;iilri^^rl? . natct««t procedure under thte paragraph 

PWW»ph (c) I "^nded by deleting^ (d)«hall: ^ ^ " *^ 

IJH^f!? "subchap.^-" taimedlAjdy fol- ^i) Wovlde the name a<)drf» of 

S.^*hf*5^^^*^ the reepcmalble per«m or ^trnT mSli^ 

and taUnedlat^ preceding the word the apirfieatton 
"shaU" replaced with the phraae •wu'^'"'^- 
"paragraph c:" and 1 136.4 U amended 
> by adding a new paragraph (d) to read 
A« follows: V 



pended. Tberetore.Th 

*8teTe«i,H H 
aiid DatA-Preeouta 



§ 136.4. .Application 
proc<«iirfti. 



for altcmaic -icai 



/cv • • Any appllcatkm for aa alter- 
nate testiHt>cedure under this paragraidf 

(c) riiall:^ • , 

(d) An -application for approval of an 



alternate tMt nmfturftii^ fn- ^^Vj^^ ^ i^i^fn^ 



(2) Identify the poUutant(s) or pa- 
Tameter(8) for which nationwide ap- 
proval of an alternate testing intxsedure 
is being requeated. 

(3) Provide a detailed de&Cfiptlon of 
the proposed alternate .procedure, to- 
gether with references to published or 
other studies conflrmlM|the general ap-' 
idlcabiUty of the aU^maft teat procedure 
to the poUutant(s) or parameter(s) in 
f^te water dlMOiarges from repreeenU- 
ttve and specified industrial or other 



uee may he made by letter In trlidlcate 
to the DIreetor, Knvfroomentil Mteitori 
Ing and flupport Laboratorr, Clnelnnatl, 
CMUo 4B2U. Any knpUcatloa for mi alter* 



(4) Provide comparability dKa for the 
performance oi th(» proposed Jdtemate 
test procedure comparsd to the perform - 
ance of the approved test nrooeduree. 
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5. In 1 136J(,'paragraph (a) is amended 
by Inmtlng the J>hri|6e "proposed by the 
•responsible person or firm making the 
discharge" immediately after the words 
•test procedure" ahd before the period 
thi^t ends the paragraph. . 

6. Invf 136.5, paragraph (b) is amended 
by Inserting in the first sentence the 
phrase "pnH>06ed by the responstolc per- 
son or firm making tl^ dlteharge"' im« 
mediately after the words "such applica- 
tion" and immediately before the comma. 
'The seciMid sentence <^ 'Paragraph (b) 
is amended by deletinf the phrase 
'•Methods Development and Quality As- 
surance Research Laboratory'* immedi- 
ately after the phrase "State Permit 
Program and to the Directors of the" at 
the end of the sentence, and insert tog in 
its place the phrase "Environmental 
Monitoring, and Support Laboratory 
Cincinnati" 

<7. In 1 136 5. paragraph (c) is amended 
by inserting the phrase "proposed by the 
respoxisible pmon or firm making the 
discharge" infmediately after the phrase 

- "ap^lcation for an alternate t^t pro- 
cedure" and lmme<dately before the* 
comma: and Jjy deleting the phrase 
"Methods .Development and Quality As- 
surance Ijftboratory'^ Immediately after 
the phrtfse *'appllcatfcn to the Director 
of the" and immediately before the 
phrase "for review and reeom'menda- 
ticm" and inserting in its place the phrase 
"Environmental Monitoring and Support 
Laboratory. Cincinnati." 

5. In 1 136.5, the first sentence of para- 
graph (d) is amended by inserting the 
phras*. ' proposed by the responsible 
person or firm making the dlsch^ge. ' 
immediately after the phrase, "applica- 
tion for an alternate test procedure," 
and immediately before the comma. 

The second sentence of paragraph (df 
is amended by deleting the phrase, 
"Methods Development and QuajUty As- 
surance Resea^ Laboratory," immedi- 
ately 'after the phrase, .'.'to the Regional 

.Administrator by the Director of the." 
and immediately , preceding the period 
ending the sentence and Insertl^^.ln its 
place the phrase, "Environmental Moni- 
toring and Support Laboratory. Clp- 
clnnati " 

The third sentence of paragraph (di - 
is amended by deleting the phrase. 
"Methods Development and Quality As- 
surance Research Laboratory," immedi- 
ately after the phrase, "forwarded to the 
Director. ' and ImmedUtely before the 
second cpmmn and by ins^r^lng . In 1|t ' 
place the phrase. "Envlromnenlal Mm- 
tortng and ^upp^ juborat<j|y/ C|n^ 
cihnati."~ * ' , * 

9. ^Uon 136.6 ^is amended by the 
addition of a new paragraph (e) to read 
fts follows: ^ • 
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fgm ' . . Wllp AND REGUUTKMtt 



• • • • ^ ; " 
"^^(eMKUfeto nioety days ol the recalkii 
by the I]mctiir-«l^thlL'>^^^^''<^>Bitot^ 

, Ifooltorlnc and Support XtObormUiryr 

/Clncbmati. of an aiipUcaticm for an 
alternate lest p^;ooedure for nationwide 
uae, the Director .of ttie EmlroniDental 
MoDltorlnf and 'Support Laboratc77. 
Clndniiatt shall noUfy the applicant of 
hlf rrcoinmftnrtat.ton to the Adminis- 
trator td amirore or reject the appUca- 
tlon, or shall specify additional Informa- 
tion whlcfi ^is required to determine 

4Whether to i4>prove 'the pn^KMed test 
procedure. After such nottpcation, an 
, a^mstfi idethod determined by the Ad- 
mfiistrator to satisfy the appl^able re- 
qulremeots of this part shall be approved 
for natioQwlde use to satisfy the require- 

' ments of this subchapter; altemale test 
procedures determined by the Adminis- 
jErator not to meet the appUoable require- 
ments of this part shall be reie^ed. 
Noac0 ot these determteations shaU be 
submittqd for ptibUcation in the TmMAL 
Rsotaixa not later than 15 days af tes 
sod) notiflcatioo and determination 1> 
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2. Announcing the C ourse 

a. Course Availability ' - \ \ * * • 

Course availability is most likely to be established through one 
of -two mectianisms: ' . . " 

• 1) Management or regulatory authority determines that training is 
. required, makes arrangements for course presentation -and iristructs 
desigiuted personnel to appear at a specified time and place for 
traiMngl or, . - 

2) The coth-sejmay be planned by *a training organization" which sched- 
ules and pdblicly announces the course either as a special offering 
or as an element of an overall curriculum of training.' 

b. Responsibility for Course Announcement 

,A11 training organizations should establish and maintain mailing 
'Lists of officials, organizations and interested individuals to whom 
training announcements should be addressed. 

Cours^e annourn!«Bients should be released by the training organization 
and/or the sponsbring agency (if applicable). 

' When a special- cburse offering is planned at the request of management 
or regulatory authority with Identified class participants, it usually 
IS best for the requesting authority to. make the announcement. 

c. Types of Course Announcements 

1) Training bulletins, or catalogues are widely used, by established * 
training organizations, and should be used for announcement of 

this course when offered as part of an on-going curriculum of 
courses. 

2) Special fliers or brochures shpuld be developed for public 
announcement through established mailing lists. These releases 
may be used for regular offerings of an on-going curriclilum'of • ( 

• courses; |ijt they are particularly applicable when'a special 
offering w the course is planned. < • • 

3) . The course may be announced in a journal, newsletter or othS|^ 

periodical widely read by the personnel for whom the traihingis 
Intended. . - ^ 

4) The course may be announced by personal' letter or other direct 
conmunication with a student assigned to take the training. ' . 



d. Timing of Course Announcements 
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Training catalogues or bulletins usually are^for a period bf one 
year or more.- Accordingly, the prospective student should have 
from three/ months to one year of advance notice of the' trairtin^. 
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When the course is a special offering announced through a flier or 
other special mec>»anUjn, at least 90 days should be provided between 
the release of the announcement and the §tart of the course. There 
are at least two reasons for t)tis: 

1) Permits course applicants to secure necessary approvals for 
attendance, and to make personal scheduling arrangements; and, 

2) *Prov.ides course presentation staff with lead time for course- 
'preparation, acqutjging special instructional materials, pre- 
paration of TaboraPf'y supplies and equT^pment,~and related tasks. 

Information Provided in Course Announcements 

The.follovdiig list should'be helpful as a checklist to those pre- 
paring a djurse announcement. Samples of an announcement for this 
cour^se as it might appear in a catalogue of courses, and as it might 
appear in a special flier are shown in the section of this Guide 
titled SECRETARIAL SUPPORT, ' , . 

In the^vent that the course is announced in a periodical, the edUor 
n»y apply ^constraints on style and forn»t which make it im|:^ssible to 
provide all the pertinent information on the course^ In such cases 
the announcement iwst provide the name -and address of an office from 
which further informatiort can be obtained'. The information to be 
provided should be as' complete as^that given in a course catalogue 
or flter and, naturally, should include any additional special in- 
forma^tion /specifically requested. 

The following will be helpfuVas a'cheol^isf.to those preparing an 
original >course announcement: \ 

T) Course title, dates and location 

2) . Name of organization condutting the course (and name of co- 
sponsor, if applicable) ^ 

3) Description of intended student body, reason why this 
traintn^ is needed and summary of Course content. 

4) -Prereqilnsites for attendance (specUl skills or trainirig which 

thr applicant miist have for admission)^ ^ 

k ( , ^ V ^* ' 

5) Description of the-training environment to. be ased (classroom, 
laboratory,^ field, tn-plant, etc.) ^ • ' 

' [ ' j-^' — ' . ' ' 

6p Identif icartion;of knowledge and skills the participant will have 
I on satisfactory completion of training • , 

7) Tuitiof (if applicab>e)L 

8) How where to .apply for acknission to this course 



3. ^maroary Plan for the C6ufse 

A convenient format to use in the early stages of devising a course plan 
is a day-to-day issignment of time blocks based on estimates by authors 
of the training time requfred for each parameter. CAn example is on the 
next page.I Using available time as a first criterion will allow a 
, variety of iwssllle sequences: 
Some ^aropl^s are: 

— A* If some must be used in more than^ one* lesiu- sch€ 

tppic between the two tests tp allow time for the required clear^up,. 



.Then other considerations should be applied 



1). Schedule the top4cs so each Instructor aUgtnates between prime and • , 
assistant resporvsibilities to allow time^ for preparations which must 
be done right\ before training sessions. 

c. If one procedd<% requires skills taught in another procedure, order 
the presenta:tfoTis acqordingly. 

d. If roost students need only SOX of the procedures taught, schedule the 
remaiptng 20% of the procedures as a group so students can conveniently 
schedule their attendance for training pertinent to their needs. 
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EFFLUENT MONITORING PROCEDURES; METALS ANALYSIS* 
SUMMARY PUfi^ FOR COURSE 



MONDAY 



TUESDAY 



WEDNESDAY 



THURSDAY 



FRIDAY 



Activity 



lurs 



Act1v1tj! 



Hours 



Activity 



TTST" 
Hours 



Activity 



^Qurs 



Activity^ 



TTiT 
Hours 



-Registration 

Course Coordinator 

Course Objectives 
i Organljtation 
Course CoordiiAtor 



Introduction to 
Atomic ^sorption 
Chewist " 

Absorption Spectro- 
scopy 
Chewist 

Principles of .Flame* 
Photometry 

Chemist 

1 — 

Volumetric Metal 
Analyst 
Chanists 

Laboratory - Prepara- 
tion of Staryjard 
Solutions 
Chanists 



1/2 
T/4 

3/4 > 
3/4 
3/4 
3/4 

3 1/2 



Laboratory 

Colorlflietrlc Analysis- 
Boron 

Volwnetrfc Determine'- ^ 
tion of Calcium 

AA Determination of Pb 

Flamele^s Hg 

Flame Photometric ^ 
Determination of X & Na 

AA Determination of Cu++ 
Mg++, Mn++, & Zn++ 
Chemists 



Laboratory 

Colorlmetric Analysis- 
Boron 

Volumetric Det€irm1 na- 
tion of S^lcium 

AA Determination of Pb 

Flamel^ss Hg 

Flame Photometric 
Determination of K & Na 

AA Determination of Cu++ 
Mg++, Mn++ & Zn++ 
Chdijists 



1 



Laboratory 

Colorlmetric Analysis- 
Boron 

Volumetric Determlna-, 
tion of Calcium 

AA Determination of Pb 

Flameless ^Hg 

Flame Phqtometi^c 
Determination of K&Na 

AA Determination pf Cu"*^ 
Mg++, Mn++, & Zn++ 
Chemists 



Planning & Conducting^ . 
164.2 - Discussion of 
EMPs & IPWs 

Boron EW . 
Flameless Hg EMP 
Flame Photometry EMP 
Volumetric Ca EMP 
AA Pb.EMP 
AA Metals EMP 
All Staff - 

Panel Discussion - j. 
Instrumentation Troublev- 
Shooting h Maintenance 
Chemists 

Reporting Results 
Engineer , 

Course Evaluation & 
Closing^ ^ V ' 

All Staff \ * 



NOTES: 1. Class is dlyided irito three sections of two groups each so that eiach individual will utilize three and ongrhalf hours for each of the six. 
laboratory exercises respectively.^ ^ / ^ ^ . 

2. Program time only 1si shown. Additional time required for lunch and breaks. 

3., Leadinm^triktor onl^ Is designated. Other Instructors will provide support to 
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leading Instructors fo^all laboratory Instruct! 



trucUon. 



1 1/2 



3/4 

1 

1/2 



- ^ - 
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or: 



(Sampfr Schedule) 

• r * . .. . . #■ - . . 

• EFFLUENT MONITORING PROCEDURES:; METALS ANALVsES (164.21) . 

(LOCATION)'* 
(DATE) ^ . 

AGENDA . ' * ^ , . 



Coarse Coordinator: 
DAY AND TIME 



SUBJECT 



SPEAKER 



Monday 




0m 


8:00 


- 


8:36-. 


• 8:30 


V 


8:45 


8:45 




9:30 


9:30 




9:45 


' ;9:45 


- 


10:30 


10:30 




11:15. 


11:19 




1 2 : 00 


12:00 




1:05 


-1 :00 




4:30, .? 


1:00 




1:45 


1 :45 




2:30 • 


2:30 




2:45 ^ , 


2:45', 




i:J0 


^ 3:30 


ft 


4:00 


« 4:00 




4:30 


Tuesday 






8:30 




12:00-' 



jRegistratioo ' 
'"Welcome , # 

Course Objectives 

Introduction to Atomic > 
Absorption 

Breffk 

^ Absorption Spectroscopy 

Principles of Flame Photometry 
Volumetric Metal AfWlysis 
Lunch ^ 

r ^ It* ^ 

i^AapRATORY - PREPARATION OF* 
. STANDARD SOLUTIONS 

• Colorimetric Anafysis^ - 
Boron Stan4ards -'^ 

Volumetric Detemination - 

. Break / 

Atomic Absorption Standards 

Flt^me Phototnetr^c Standards 
Discussion 
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•LABORATORY 

Section I ^ ^ / 

Group A ' . ^ 
Colorfmetric Analysis - Boron 



^w)up 9 
^lum 



\ii.tourse Coordinator 

Course Coordinator 
Chemist 



Chemist 
Chemist 
Chemist 



Chemist 
Chemist " 

Chemfst ' 

Chemist 
Staff ' 



umatric Determination .of Calcium 



Chemist 
Chemist 



AGENDA 



DAY AND TIME 



SUBjJECJ 



SPEAKER 



Tuesday 
8:30 - r2;00 



12:00- - 1:00 
' 1:00 - 4:30 



Wednesday 
8:30. • 1Z:00 



Section il 
Group A 
Afii Determination of Pb 

GroMp B 
Flamel^ss Hg 

Section III 
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Group A 

Flame Photometric Determination 
.of K and Na 

Group B 

AA Determination of CUT^, fig , 
Mn++. and Zn++ 

Lunch 

LABORATORY 

Section I 
Group A 
AA Determination of Pb • 

>1aroup B • • ' 

Flameless Hg . ^ . 

Section II 

Group A , — ^ . 

Flame Photometric Detenninatbn of K » Na 

Group B ' ^ 

AA Determination of Cu , Mg++, 
Mn"*^, and Zn"*^ 

Section III 
• ^roup A ' ' . , , 

Coloriinetric Analysis - Borjpn * 

Group B 

Volumetric ^termination of Calcium 

LA30RAT0RY 

Section I 
firoup A 

Flame^ Photometric Determination 

^ of K and Na" ] ^ - . 

Group 8 * 
AA Dete'nfti nation of Cu++, MgV, 
Mn++, and.Zn-^ 
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Chemist 
Chemist 

^hemist 
Chemist 

> 

Chemi st^ 
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Chemist 
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Wednesday 



12:00 
1:00 

\ 



1(00 
^^30 



Section II 
Group A 

Colorimetric Analysis - Boron 
Group B 

Volumetric Determination of 'Ca1cij|m 

Section III 
Group A. 
. AA Determination of Pb " 

Group B 
AA - Flameless H9 

Lunch 

LABeWffORY 

Section I * , ^ 

Volumetric Determi nation of Calcium 

Group B > . 
.Cojorimetric Analysis - Boron 

Section 11. " 

Group A ^ 
Flameless - 7^ 

* Group B 

AA Oeterrainition of Pb 

Sectfon III 

.Group A • ^ 

AA Determination of. Cu^, Mgf^ 
Mn++; and Zn++ 




' Group B 

Flame Photometric Determination of \ 
K and Na 



Chemist 
Cheff|lst^ 

Chemist ^ 
Chemist 



Chemist 
Chemist 

Chemist 
Chemist 

Chemi st 

Chemist 



^ Thursday 

8:30 • 12^0 
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LABORATORY 
Section I 



Group A 
_ Flameless Hg 



Group .B » \ 
AA Determination of Pb 

Section II ^ ^ . * 

Group A ' 
AA Determlnation^f Cu'^^^.Mg'^ 
Mn+^^ and Zn'*i: 



29 



n 



Chemist 
Chemist 
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AGENDA 



DAY AND TIME 



SUBJECT 



Thursday 



12:00 
1:00 



1 :00 
4:30 



Friday . . 

8:30 - 10:0D 

8:i0 - .8:45 

8:45 - 9:00 

9:00 - 9:15 

' 9:15 - 9:30 

. 9:30 - 9:45 

9:45 -.10:00 



Group B ^ < 

Flame Photometric DeterminatioR of 
K and Na 

Section III 



Group A 



Vojumetric DetenmnatTon of Calqiip 

(^roup B ^ . ^ 
Colori metric Analysis • Boron 

Lunch ^ • 

LABORATORY 

Section I. . . • ' 

Group A 

AA Detaini nation of Cu++, Hg++, 
Mn"*^. and Zn++ 

Group B ' ^ 

F1«me Photometric Determination 
of K and Na 

Section II 

Group A ; 
VbTumetrIc Deterrtiiriat-ion of Calcium 

Group B • ^ 
Colori metric* Analysis - Boron 

Section III 
' Group A 
Flameles? Hg 

Group B 
AA Determipatlon of Pb 



Planning and Conducting 164*. 2 
Discussion of 'EMPs and IPWs 

Boron EMP 

.•Flameless Hg EMP 

Flame Photometry EMP 

^ Volumetric Ca EflP ^ 

AA Pb EMP 

AA Metals EMP ' 



SPEAKER 



Chemist 

Chemist 
Chemist 



Chemist 
Chemist 

Chemist 
Chemist 

Chemist 
Chemist 



Chemist 

Chemist 

Chemistv 

Chemist 

Chemist, 

Chemist 
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4».DAY AND TIME 



A6EKDA 



SUBJECT 



SPEAKER. 



Friday 

10:00. - 10:15 
10:15 - 11:130 



Break 

■Panpl Discussion - Instrunientation 
Trouble Shooting and Maintenance 



Staff 



11:00 
12:00 



- 12:0e 

- 12:30 



Repdrtln^. Rest! Its 

Course Evaluation and Closing 



I. 



Sanitary Eng,ineer 
Course Coordinator- 
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The foil owing, pages list individual responsibilities 'in a 
chronological order for prepar*ation for this course. 

The individual EMPs listed in the accompanying course mamial 
and professional level of competence requirtfd/or the principal. 
•instructofJ' is ^hbm in Table I. ' 
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tode 



Description 



Title 



CH.MET.as.EMP.la.1.76 Determination of Boron, Curc»#Bin 

Method 



CH.ca.EMP.1.1.76 



Determination of total Calcium 
(Volumetric Method) 



CH.MEX.aa.EMP.la.T.76 Determination of Copper (Cu++), 

Magnesium (Mg++), Manganese (Mn**)„ 
and <Zn++) 

CH.MET.aa.EMP.2a.-l.76 Determination of Lead b/ Atomic ! 

Absorption Using the Extraction 
Procedure 

' CH.MET.aa.EMP.3a.l.76 Determination of. Mercury Usihg . 

the Flameless Atomic Absorption ^ 
. (Cold Vapor) Technique • " 

CH. MET. es.EW>'.2a. 1.76 Determfnation of Potassium Using 

Flame Photometry 

CH.teT.es.EMP.la.1.76 Determinatton of Sodium Using ' 

Flame Photometry 



Chemist 
Chemist 
Chemist 

C^ist 

Chemist 

Chemist 
Chemist 
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5. to 6 months before pourse 

Determination of the need and 
decision to have course. 

Designation of Course Director 
and Cours? Secretary. 

Development and release of / 
Course Announcement 1w:lud1ng 
location, date, general state-* 
• ment of course con^nt and 
tr^ilnlng objectives. 

^^our|e Registrations received - 

and accepted from tlrhe of 
' announ<;ement to first day of 

course, subject to class size 

limitations. 

3 Months before Course ' * ^ 

(Review equipment and supplies 
list for Items whtch^may be 
purchased .or borrowed. 

Commit all staff ^rsonnel who 
will participate In course. 



Inventory stocic of course 
manual. 



2 Months before Course 

Request equipment and supplies 
from lending organizations 
(analytical Instrumentation, 
audiovisual training aids, 
audiovisual support equipment, etc) 



X 
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Director reviews 
application form and . 
forwards to secretary 
for appropriate action. 



Professional staff 
Initiates requests 
through director. 

First asslg^nment will 

be equipment and supplies . 

review. 

•SuppUes should be adequate 
for each trainee and staff 
member. 



Professional staff Initiates 
requests* through director. 
Should 'be received at least 
one week before course and 
checkejliirtMn received. 
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3 Weeks before Course i 

Prepare Glassware, all reusable 
and consumable supplies. 

CapiteT equipment operatljonal 
check; ^ / ^ 

2 Weeks befor^ Course ' . 

Inventory WllaH 11 ty of .all 
reusable and cx>nsumdb.le materials 
and supplies. \^ 

1 Week before Course * 



r 



All EMPs 



All EMPs 



All EMPs 



Final checkout of all analytical 
instrumentation.* 



All EMPs 



PART I - ^URSE PLANNING AND MANAGEMENT 

B. Training Resources - , • 

This section considers four topic's: Training Staff . Training Facilities . 
. Laboratory Equipment and Supply Raqulrements . and Instructional Resources . • 

Staffing plans, facilities, equipment -and suppliessiescribed In this Gufde 
are based on a class of 18 students. For at least the first seVeral O of 4) 
^course offerings, it is urgi^d th at thi s maximum- number of students per 
fclass be strictly adhered to. ~ ~ '■ ^ 



A staff experienced' in presentation of this course may be able to Increase/ 
class sizfe to, say, 24 students. On no account should this laboratory-; 7 ' , 
oriented course exceed 24 students with an instructional staff of the sTie ■ 
described here. Large numbers of students per Instructor singly cannot be 
provided with the individual attentfon and Instruction required for effective 
training and assurance that they have indeed leaPned to perform the'anilyses 
which are the subject of, this course. * > 

If th€j number of workers requiring this course is quite large, the best 
course of action is to meet the training need through providing a greater 
number of course offerings. 



The required instructional resources, shown in outline 9, are compiled from 
the individual instructional package worksheets sftown in Part 11. Training 
acfcnlnistrators should coordina^ev requests for instructional resources to be 
acquired; through loan or through {Purchase, from other sources. This 
outline provides a basis for suchAfl|mjd1njtlOn. 

1. Tralnijb Staff f . ' . 



Each member°of the training staff 'for this, as for any short cburs'e. Is 
a member of, a team . This team can function effectively only through each 
member's undferstandi ng of the training goals to be met and the plans for 
meeting these goals, through performance of his/her own duties, and through 
providing mutually supportive activity with other team members for the 
effective conduct of the course as a whole. 

a. Qualifications of Instructional Staff 

1) Each should have a thorough knowledge- of the subject matter for " 

' which he/she has responsibility, including a high order of technical 

skill in any procedures to be. carried out. 

2) Each should bie able to perform effectively as an instructor, l)feth 

in the classroom and i/i the laboratory. Thts indues ability to ■ 
make rapid adjustments in the style amf "technical level of in- 
struction in order to woi* with students having a varied range 
of «ntry;Tevel knowledge, skills, and prior educatlon.^ 

3) Each should be willing tb accept a certain rlgldlty^ln the choice 

^ df Analytical procedures to be taught. In accordance w,1th policies 

At!eHP.(1^.'2)7-.7.77- - * ^ 



and formal- directives pf the a'pplicable regulatory authority (-^es). 

The basis for» and recoimended procedures to be folldWed^ in intro- 
, ducing variations in methods to be taught i.n tests Shd measurements 
, of raunicipal feffluents is discussed elsewhere in this Guide., 

b. Estimated Time Allocations for Training Staff , 



member of the training staff has specific duties before, xfuring, 
and after the scheduled course dates* For planning purposes, it is 
assumed that pre-course activity vrill begin -tfjree months or more, as 
required, before classroom instruction begins. During this period, 
the estimated time allocations will permit the pljaslngnin of work 
aetivlty for this dourse with other duties of all personnel. During 
the course, aVI 'instructional staff and -laboratbry assistant (if used) 
are fullx occupied, and should not be given any, other duty assignments . 

Post-course activities, should be completed wItMn one or twe^Wks 

after, the last day of instruction. .In the ppst-course period, all 
.staff may begin to phase- in other duties pending final completion of 
all details associated witW this training effort. 



Staff IdentHficaXion 



Working Days 
(estimate) 



'6 
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Course AdmlnlstratiorT 

Course/ Coordinator (ordinarily, this 
Is one of the Insty^uctlonal staff, 
who Is asslgfied double-duty as ' 
coordinator-Instructor) 

Course Secretary 

Injt|»uct1ona1 Staff ' 

--e*feii1st . 
Chemist #2 
Chemist |3 

Chemist #4 ^ ' 

ChemlU #5 * 
Chemist #6 

Labonatory Support 

Laboratory Assiistant ^ 
. (optional) 
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10 



10 
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Duties and Responsibilities pf Training Staff 

1)" Course Coordinator 

This individual may be known variously as Course Director, Course 
.Leader, or by some other term suitable ta the situation. In most 
cases the Course Coordinator will function In a dual capacity as one 
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of the Instructional staff for the course. In prtnctple, any one 
of the Instructors could function as Course Qoordtnator. In thef 
absence of other factors, .tt be be;t to have the indtvidu^l 
who bears the lightest teaching load to act as Course Coordinator. 

a) Before the course, the Coordtnator receives assignment from 
minagement to lead the course, after wfflch he/she: * ^ 

(1) Obtatns'coinnitment of the other members of the training , 
team for the course, tncluding Secretary^r-ijistniCtors, and * 
(if used) Laboratory Assistint; C \^ 

(2) Determines the composition and geographic origin of the 
^ sjtudent body to* be trainedi 

(3) Develops a workin^chedul€t and specific staff assigrwient,s 
for all signifies^ milestone stages of course preparation 

. and implementation; , i 

(4) Meets with course staff, distributes instructional guidesf 
and related training materials, and revfiews the preparation 
plans and day-to-day working schedule; i^signs specific topics 
and time allocation for which each Instructor has prime in- 
structional responsibility and for which each Instructor " 

% serves ^s assistant to prime Instructor; 

^ (5) Identifies which, if a|y, available options in. procedures 
should be taught for compliance witft directives of the 
governing regulatory authority (-ies);^ 
^ . ' ' \ " ' ^ 

s (6) Prepare$"TfinourR:ement of^tM^^iH^ and distributes it as 
appropriate to the potential stu^woi^ibody; 

(7) Reviews classroom and laboratory facilities, making arrange- 
ments for any required repairs or adaptations;' 



(a) In consultation with Instructors, reviews availability and 
condition of all equipment, supplies, andj^her training 
. resources required for the course; and makes timely arrange- 
ments for^repair and irgintenance, reorder,. or borrowing of 
needed items; J ' * 



(9) lArranges for supplies af student reference texts and 
yassociated training materials; ^ 



(10) Vtorks with Secretary in registration of studen^ and in 
all pre ^ o m ' i g cn i wnynlcjtlnn^ n n ^fhedu le St local hOUSing 

and transportation, and other pertfnent matters; • 

y * 

(11) If the course ts to be conducted In a '•field'^ Tocation* 
cooprflhates ttujely arrangements for staff tijavel , transport 

^ tation of equipment and supplies, arrangements for traininjj^ 
^acilitift^nocal housing and transportation » determination 
%ll^f availability- and location of dining facllitlest and any 
other preparations required for course conduct away fjrdm 
normal base location; ^ 
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(12) InUlates periodic and ttnely checks with other; training 
.team members to .assure that their pre-course preparations 

are on schedule and that preparation of required resources 
Is moving ahead according to plan. Takes action as ne- 
cessary to identify problems and to expedite solutions 
•as the need arises; - 

(13) Represents the^ training team 1n all formarcowimmlcatlons 
with management, host organlzatfonss^ students, and with 
cofrmerclal or private sources of equipment \fid supplies. 

^ b) During the course, the Course Coordinator: 

' (1) Takes charge of course opening exercises Including student 
registration, welcome and staff Introductions. Presents 
and discusses course objectives; 

(2) Maintains general supervision of course, assuring that ^ 
all activities are kept on schedule; maintains liaison 
between staff members and other Interfacing organizations/ 
Individuals as necessary; 

(3) Maintains consolidated summary record (fp student performance 
based on Information provided by other Instructors; with 
staff determines inrhlch students should/should not be re- . 

) corded as having btlsfacttfflly met training objectives; 

(4) Provides CoUrse Secretary with timely Informatltm necessary 
9 for preparation of course certificates; signs course cer- 
tificates as represeritatlve of the course training staff; 

^ (5) Preslfcs over course closing activities. Including award of 
certificates, ^ 

c) After the xourse, the Course Coordinator: 

' % 

^ (1) Reviews and evAluates with the instructional staff all 

matters considered pertinent to the effective implementation 
of the course as l>)^rfined, developing proposals and plans / 
for adjustments as necessary for future offerings of the 
course; ' ^ . 

(2) Orders repair, renovation, and rejplacement' of any equipment 
or supplies that require such attention; 

(3) Coordinates return of any borrowed resources used In the 
course; ^ 

(4.) If course was conducted In the field, coordinates repacking, 
and return shipment of {(11 equipment and supplies; 

(5) Drafts .OMj'rse -suBmary/evaluattiNj -report; 

(6) irepires arid forwards any reports required t>y other 
sijpervlsing, coordinating, or financing authority.; 



2) Course Secretary . ^ 

>^The Course Secretary works under the direct supervision of tfte 
^Bourse Coordinator, and •prepares or arranges preparatton of all 
formal communications, procurement, documents, tratntng materleils, 
and records required for course preparation and Implementation. 
The Course Secretary also prov.ldes office support work for the 
course Instructional staff in all matters pertaining to course 
preparation and Implementation, J- - 

'> ' ^ 

a) Before the courser the Course Secretary: 

.(1) Itorks, with the Course Coordinator in Identificatt^fTand . 

, preparation of copies of all pertinent course material s^^- 
^^...;:.44e in planning conferences between Course Coordinator and 
the instructional -$taff, including Instructors' copies of 
^ working schedules^ for ^course preparation, cdurse agenda from 
pr^liminari^ to final draft, st^ff assignments, Instructol^' 
Instructional pacrkage worksheet^^l 1 student instructional 
•materi^Vs and assi>ciated data- sWS^Ii^ student^evaluation ^ 
sheilt^ulzzes, and ariy other typed or printed material 
proiecreB for course yse; ^ ,^ ^ 

(2T After -Course Coordinator's conference with Instructional 
^jC^ staff, and resolution of decision making issues, arranges 

for Printing (or reproduction) apd assembly of all materials 
Indicated under (1) above,* In a quantity adequate for 

projected (kufrse requirements? ^ ' ' ^ ^ 

* ♦ * - 

(3) Arranges for printing or reproduction, and distribution 
/ of the projected course announcement as directed by Course 
Coordinator; . • „ 

♦ . • 

. (4) Serves as Registrar/maintaining roster and records of 

students subiiKtlng app.lication and accepted for adm^Asion^ 
to the course, prepares routine response £o students. | 
announcing accepftnce with information as appropriate /on 
coMrse datee^and schejiule, local "geography" Including key 
addresses, hotel /motel /dining InforBHTtion, localtransporta- 
tion infcnrmation, and any other Information which will ^ J^^ 
simplify ^personal plannij^ of registei^ltuden^ ^ \t ' 

(5) Prepares, or arranges for, all individual studpnt supplied, 
including registration cards, course manuals, note paper, 
pencils, name tags (1. for wearing and \ for use at clasls- 
room seating position), course certificates, etc.; 

y (6) Prepare^ orders or procurement requests for equipment and ^ 
supplies needed for the course based onr specifications 
pl^vlded by the Instructional staff; 

f7) If the course ts a "field" presentation, makes arrangements 
.fof shipment of equipment and sup(>1tes to course site and 
return, staff travel schedules and order of ^ckets, hotel, 
reservations* And associated functions; ' \ 



(8) Pd^pares the classroom for use In the course, IncTudtng • 
dlsUlbutldn" of Individual student materials to seating 
positions, arrangemArttt^for classroom organization of 
audiovisual projection or' playbacl^equ1plnenti cKalkbo^s 
and associated supplier, .and other classroom needs4^ 
(Ordlnarlljj, the CotiT*se Secretary does not travel to a ' . 
"field" presentation-; this fuoctlon yrill have to be pro- ' 
vided through special arfangements wlt^ the host organization 
at- the course site.) 



*b) During the course, the cAse Secretary functions as'an 

"unofftclal staff hostes^' and: 
^» . 

(1) Attends, course opening exercises, assi , 

^ ^completion of registration cardi and^assoclated recoAls; ^ 



Isting students J n 

and 

St 



• (2) Prepares course summary registration Information, preparit 
^ class roster on first day of courrie tnd 'distributes coplffi' 

to students and iristrOctors, keeping c«4ies for future 
records; " • ^ ^ 

(3) Provides clerlcal/sdcretarlal support to £ourse Coordinator 
and instructional staff as required; \ 

• • , - ' ■ ' - . ■'^^ 

(4) Receives incoming mall, and' messages for sl^ff and" studentti,- ' 
expediting communication's to -extent practical anq feasible; ^ 

{5]r Prepares course certificate lis s^cifi|j>1)y Course Coordinatoi 
on las^t day of tourse; 

♦ (6) I ns pec ts'cTass room daily, makfng imngements as necessary 

for cooTdin^tTon of deficiencies^ in janitorial Krv1ces,^l| 
^^i^^^Md personalfS^ corrects minor deticiencies to extent feasibre; 

(7) Atte?nls and paTOciTOt^ in bourse closing exercises. 

:) After Jthe course, the Course^ Secretary': ' ' 

(ir Prepares typed copy*.6f all reports* drafted by the 'Course ^ 
Coordlnjator, and "fqirwards .report^ as^lndigatedr 

<2) Pierces purchase omiers or procurement requests for^^epair, 
renova^Won^ijiLJceplac^nt of equipmerit and supplies as ^ 
directed iS^^our^K Coordinator; " . 

Removes all, course sopplies from the classroom, retmns 
^ borrowed fesourc^es,. leaves dlassroom.fn «0nd1t1%n suitable 
. for use bv followirig cla^s {this does not'imply janitorial 
services!); . M ^ 

, (4) If course Is conducted on^^^petltfve basis, inventories ' 
.all consumable classroom supplies 'Including data sheets, ^ 
» miiicsf^etsi quizzes, course schedules; and the Jike, and 
reorder^ «^ irovfdes for reproduction of any Items xomlng 
Into shortNfipply, » . ✓ 

• • * ■ f . ' 
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•3) Instructors^Chemists 

a) Before -tl>^ cpursej each Instructdr receives course duty asstgn* 
ment from management, and: 

' t " • ' ■ * , ' 

^' (U Mfets \*1'th Course Coordtftator- for discusstons of course 
plans, objectives, and for development of day-to-diy 
course preparatibn schedule; 

„ . (2) In confeWnce with. Course Coirdtnator determines which of 
any options in tests*^nd mealwrements Will be taught, 
* , determines lesson gipdes to be followed and student Yeference 
- materials to be used, andjresolves any other problems on 
instructional 'materials, 'Heflr content, and related matters « 
which should ^e determined beforfehahdr" ' • * ! 

.\ IjPP') Revie<«/s requirements for equi|>nent,'vsuppltfes, audMj^al- 

tjainin^ fids, ^nS othef training resources to bft^Hfin M 

/ individual .>n5ti:.uct1onar.assignments. Performs ^ufKnt { 
upkeep and maintenanbe proce4ires,'^ prepares supplies'Snd 
. , reagents required to be availaWe for student useJ^ Provfaw 
/ Course- Cooj'dinator with timely; -detaileid Information on 
I specifications- for all equipment, supptliei and other trafni-ng 
-^resourc^s which nmt be purchased;' rented ^or^Mirrowfd for 
the course; *^ T 

If the course is to be'tftnducted^in a "fieldf I'o'catioiv^ • ♦ 
packs equipment and supplies for shipment to that they 
wiH- arrive at destination in good conation! identifies 
to the Course Coordinator theSquipment and supplies which « 
• should not or cannot .be shipped which sliould be provided 
otherwise ;at the course iite; ^ \ ' . [ \ 




(5) Rehearses all classroom atid laboratory instructional 

.pr^entattons to tt» extent necessary to assure effective » 
IJerformance'within the. scliedule(^ time alloiationv ^ 

(ll^RevYews and practices all teits for which 'he/sh#-"has; 
^ ' responsi^)il1ty as primary instructor Jo* assure pwsonal • 
ppoftcleocy^M: adequacy 6 fpre-course plans aig prepara- 
sA- W'tions. Sup^msaaw^-coulle practice of* thbse. who will 
. Js^n^e as assil^rtf^nstructors for the Vsts; . , " . 

(7) Prepares to serv6 as assistant Inrtructtort for specified tests 
^- and -jneasurements, developing pers6«etfproflc1ency through ' 

pre-course practice under supervision of the applicable 
. primary Instructor, and prepares to |each' the tests and 
measjirementsjfl accordance with^tichnlc^ue? specified by tHe 
primary j[T>5tr.uc|rosi *. • ' ' ; , 

(8) Reports periodically as requested to the Cfurse Coordinator 
QD status Qf course preparations, and cooperates in »<brk1ng 
put timely procedures ^or 'their accpmpllshment. ^ . - 
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b) During the course, &tiCb Insjtm^tor: • ' ' 

(1) Attends and part10f4tes In cotirse opening exfer^es; 

(2) Serves as primary instructor for the tests and Bsurements 
assigned to Mn^her. In th1s,capac1ty1he/she 1$ responsible 
.for all classr^ciin Instruction on the designated subjects, 
lendeVshlp o«/an laboratory Instructton, collection of 

* (or arrarigerpents for) samples for laboratory examination - 
by class^tudent perfonnah#e evaluation and associated , 
record^ .for submission tOf Coufje Coordinator, and student 
counseling on pertinent matters related to area of personal 
responsibility; * * 

f3) Asysts primary Instructor in laboratory instruction phases 
, of the^t^sts 'and measurements. as* assi^ed, including pre- 
paratix)n)and organization; 

(4) .Attends and participates in all classroom start-of-day 
evaluation sessions on previous day's* student performa 

is) Attends* and participates 1n,coi||^e closing exercises. 

c) After thg^ourse, each Instructor: 

4(1) Reviews the course implementation experience with the 

.Course Coordinator, ^mutually developing proposals and plans 
fom future offerings of the courset 

• (2) Evaluates condition of all, equipment and supplies, initiating 
action torepair, renovate, or replace an^ items found dS- 
ficiept or in short supply; * * ^ 

/ • • • * 

(3) Takes necessary action to^put laboratory Jpto state of 
^ neatness-end order for occupancy of the next course (this 

dois not imply, janitorial service!^ 

' (4) If course^wa? conducted in tife field, repack?, all equipment^ 
w * jandiu^plies for return to home institution, after at least 
\ * syp^Vfi^ial cleaning of all df>ty^r^cgj»ta glaSsware^ 

(5) On return of shipment to fWhe institution, unpac4cs all 
X equipment and supplies, returning it to designated custodial 

sit$, including return of borrowed equipment and other 
retiNToable resources. 

4) LaWatory Assistant'^ » * . * ^ 

The Laboratory Assistant *1s" designated as "optlonaf^.ln the staffing 
plan, but services a Laboratory Assistant are strongly recoiinen()ed. 
This Is particularTy urged in a ffxed" training Installation where 
.^rthls and other (Curses are Ji)e1ng conducted on a continuing or repet1t1v( 
' ^M^^ Laboratory Asslstantj^orks* particularly In support of the 
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instructional Qiff. The Assistant will be given routine t^fc? 
which ♦win free the instructional staff for more specialized or ' 
complicated tasks associated wjth the planning, prepar?t1on, ^nd 
Implementation of the traH^g. 

a) Before the course, the Laboratory Assistant: ' ^ 

{li Works closely with the Instructional staff members, per*- 
forming standardized tasks* as specified In the course 
preparation plan; 

(2) Organizes laboratory supplies aod equipment for each pro- 
cedure in such a way as to permtt distribution to the 
students or to their working sites with maximum efficiency 
during the course presentation; ^ 

(3) Assist? Course Secretary wherever feasible in assembly and 
organization of student in§tructional materials, classroom 
jreparation, and related tasK«. 



- / 



During the course, the Laboratory Assistant: 
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^erforms all possible tasks 'in support of primary In- . 
ructors in setting up stude.nt^worK positions, collecting ' C 

d returning used glassware^ si/pplies and' equipinent, elc^, 
o central repository; .^^^ \ " 

(2) Cleans 'and^maintains all glassware and SupVli?r excepting 
those stipulated for student; performance ;v. V * 

(3) Notifies primary Instructor pro^tVy oi^any hoied <^\^>,,.jf^ ^ ^ 
crepancies or deficiencies 'in supplie$/l6quipitent» dr 

planning ji^hich would lead to protilems><**t»npT^hti»tf the-" . ^ 
course; . i % , . ^ * m , 

(4) In field courses, packs equipment in shippif^ ca^s as" ' 
rapidly as Its use has been cdmpTeted for ttie course. 

' \ ' ^ ^ . . * 

-c) After the course, the Laboratory* Assistant: ' \ . , ; 

, (1) Assists Instructors in all e[tjiApment ijnd supply inspection, 
renovation, and return to proper locaMpn; 

J {2)^ts laboratory in state of neatness and^order preparatory ^ ^' 
to use for next class; t > 

(3) Prepare* any stabje suppl les^quired for next offering of ^ 

the course, within limits of technical capability. ^ - 
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2. Tratoing Facilities ' ^ ^ 

' ^ ^ 

This course requires both a classroom afid a laboratory for class use. 
Effective presentation pf the course requires staff attention to many 
' details related to these facilities. Problems more of ten, occur In 
" f1?ld courses Ci.e,» away from "home base"). In anylocrtlon It Is 
unusual that all desired features of a training facility will be'metr 
but with timely attention most probleftts can be^solved or at least 
partially resolvgjl. 

* ^ *' * 

y a. General Considerations * ' 

• 1) Spatial Relationships . ' 



Classroom and laboratory should separate, but close together. 
^ Much of the instructio/i requires frequent shifts between class-" 

room and^aboratory. Therefore, the classroom and laboraTbory 
. must not be In separate buildjngs, and should not be far apart 

within any structure. . ./ 

2) Associated Comforts 

a) The classroom^nd the laboratory should have a comfortable * , 
temperature, be free of obvious drafts, be well-ventillated, 

and should be well-Nghted. It is, of, course, possible. to 
, develjop specifications for acceptable temperature ranges, light 
intensity ranges, humidity, etc.; but there is no substitute 
for exercise of good judgment. 

b) JSuitable restroom and drinking fountain. facilities should be 

convenient to the classroom and laboratory. 

t. - • 

c) Srtoking: • . . . 

0) 1*0 SMOKING IN tHEiJVBORATORY. There should be no compromise 
7 on Viis. ^ ' ^ • 

r 

(2) Some- schools permit smoking io th^ classrooms. If this is 
the practice, it is advisable to locate ashtrays so. that 
.smokers sit in an area where their smoking will not disturb 
others.. ' 

3) Lunchroom Facilities 

^t schedules for this course will allow a one^houf luncji break. 
It is advisable that the course staff identify and make known to' 
the class the names and locations of convenient dintng facilities 
whehe service, variety, quality, and. price are satfsfactory, 

4} ^^omments to ClA^ abtiut Facilities^ > 



a) On the first day of the "course the general orientation 'should 
include such Informatton as tbk class needs on the location and 
use of facilities and conveniences for class 
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b) It Is strongly urged that the entire strt«tng «tAff never at 
any time Indulge In apologies or crtttctsms of the classroom 
or laboratbry facilities being usei,. Such remarks serve no 
useful prupose and can only detract, from an effective program, 
provided' that everything possible ha^.b'een done beforehand to 
resolve existing problems with factHties, Student convientis 
and complaints should be given 4n honest repsonse, but such 
comments from students should not be regarded as an excuse for 
staff to enlarqe the subject. 

Classroom , 

1) G^eral Featur^ * > • 

a^^Ooor at nSar pf room Is preferred; this permits entry of late- 
^ comers without excessive distraction of class. 

b) The classroom should be free from excessive extfaneous noises, 
such as from construction projects ^eavy traffic » on from 
aircraft. 

c) The classroom should have adequate electric power outlets-* 
(115 V) for use of audiovisual equipment. The receptacle 
should be inspected for assurance. that they are compatible With 
the plugs on the audiovisual projector equipment"i)eihg used, 
and adapters and extension cords secured as reqi/ired. 

d) Room'size should' be adequate for seating 18 students, ^pl us 
providing for instructor equipment, projection equipment, and 
a modest number (4 to 8) of intermittent visitors ta the 
classroom. , * > ^ ' 

e) The classroom should be ^capable of being darkened quickJy and 
effectively for use of projection equipment or television. 

. Room dimmer lights for indirect lighting (not striking the 
Vscreen directly) are recomniended in fixed training ifist^l^- 
^ tions, but can bt dlspensed wtfhin a field training situation. 

.2) Student Faciltti^ . ^ \ 

a) Ideally, students should be seated at. tables, with all seats 
^ facing the instructor's area at the front of the classroow. 

, ,Each sjtude(|t should be allocated 30" or more of table width. 

The sidearm chairs so faiiiJdiar in. the classr6oms of secondary • 
. Schools .a'nd colleges may/be used if absolutely necessary, but 
»e distinctly inferior to tables for student work. 

b) Student stating siujuld' be 'at least two screen ^dths from 

the projection /icreenja&iifiilng a 6' screen, no student closer 
* * than 12'. from the screen) and/not wore than. 6 screen 'widths from- 
the; screen (a^aKLissuinlng a 6' sfit^n, no student wa^ than 
3$' from the streenpt Furthermore, all students shpiild be 
seated seated within a^'30' angle to the left and to thRrlght 
of a line frpm the middle of 'the projection screen to the 
projectpr. * 



3) Classroom Instructional Facilities 

» * 

a) Lectern, either freestanding or table-rtype; suitable for 
standing Instructor 

b) Demonstration table at'frofft of classroom, approximately 

c) jJhalkboard, at" least 3' x 5' {preferably larger), with chalk, 
erasers, poirtter 

d) Audiovisual equipment . ' # * . 

. (1) Public address system (optional ffc recowiended) with 
lavaller microphbne with adequate cord lenqth tq permit 
instructor to move about at front of classroom with 
relative freedom ^ 

"'^(2) Projection V:refen (for size consideration see 2) b above), 
matte, beaded, or lenticular surface 

(3) Projector, 35-mm sl1# projector for slides mouriterf In 
cardboard or plastic mount; carousel type preferred. Should 
havfe projection lens with' cord length suitable for use from 
rear of room 

(4) Pfojectpr, overhead type, for use wItH' projectuals - 
approX^wately x 9" • ^ 

' W 

(5) Cassette type playback un^lt, with cueing feature fo\r 
automatic operation of cassette type s^lde projector; 
compatible with National Tralnlitg and Operational Technology 
Center (EPA) tape/slide .Instructional units ^ 

(6) Jelev1s1on tape playback unit (3/r cassette typeV "U-Matlc** 

or equivalent) 

(7) Television rece^r, commercial type, color, 19" jdlagonal 
picture, or larger At least one receiver, preferably two 

Laboratory , • • . ; 

1 ) General Features ^ * 

a) Should be well -lighted, adequately ventilated. It Is particularly 
Important that the laboratory be free from strong drafts In student 
working areas. 

. b) Stiout(d provide for stu«ients to st4)nd at laboratory batches which 
are approximately 36* from, floor ^o bench surface. 

c) Conventionar laboratory services should 0^avaiTab1e at student 
work ar^as, including ^ectriclty (115 V), gas, and vacuum. 




' d) Space between benches should be adequate for students to Moric 
without InterfeHng with ea'ch^ other, and to permit Tree Bwve- 
BWt of Instructors 1n the student working area. 

# 

e) Safety features of the laboratory should be checked, Including 
location. and condition of first aid kits, iire extinguishers, 
en>ergency showers, eye-wirsh facilities, and other emergency 
equipment. 

2) Student Facilities 

a) Provide at leasj^6' of bench width per student pair. While 
students will work In pairs to the extent tJft they will share 

' certain limited equipment, each student will perform all tests 
and measurements. 

b) Provide bench space or floor space as necessary for laboratory 
equipment described In the equipment and supply llrts, such as 
balances, ovens, waterbaths and other 'items not assigned to 
Individual student work. *^ ' « 

3) Laboratory Instructional Facilities ( ^ 

a) A chalkboard and demonstration table are reconmended . 

byProvldeat least 20 square feet for reserve supplies and equipment 
of each^nstructor. , • ' ^ 

g) For Held courses, provide area for packing and unpacking; are« 
. fpr equipment to be shipped. This should be at least 100 square • 
feuBt of floor space, wlth at least 20 square f^t of table space. 

Security 

Valuable' property Is used both In the^classrbbm and In the laboratory. 
Some of the Items are particularly susceptible to theft. Accordingly: 

1) Provide for locking of both classroom and laboratory when not In use, 
or assure that adequate securltv Is provided In the facility by other 
means. . , . • , ' — 

2) ; Be sure that the necessary keys are available tp the innmctlonal 

staff at their need. 

3) With -field AurseS", often It Is necessary* for the training staff to ' 
worif In the evening or weekends to prepare for .coming classwork. 

^Arrangements must be made well In advance to secure authorized entry 
.to the training facilities- being made a^allable^by a host organization. 

4) Thefts during normal working hours may.be a special problem. Maintain 
. survelllanc* to the extent practical , and keep out -of -service theft- 

prpne Items out of exposed locations. 



3. Laboratbry Equipment and Supply Requirements \ ' ^ 

The consolidated li^t in tMs section is for overall planning purposes. 
For diy-to-day laboratory requirements, see the', "IPW Equipment and 
.Supply Requirements" and the "IPW Reagent Requirements" Veach 
• Instructional Package Worksheet contained in Part II of thTs Guide. y 

the quant iti€S of laboratory materials needed for a course depend on 
the specific laboratory work assigned to each student. For the con- 
solidated list in this section, the basis for quantities required is * 
the assignment stated in each Instructionil Package Worksheet (IPW). 

The abbreviaftions used in the listing to^ refer to the various procedures 
that might be. taught and the assignment given for each in the related 
IPH are stated in a table, preening the Tai)dratofy listtng. 

The listing itself is divided into three sections: capital equipm'ent 
of more than $100 unit value, reusable equipment of lessr than $100 " 
unit value, and consumable equipment of less thaj^lOO unit value. 

As noted, numbers represent minimum quantities, ^'is strongly recommended 
that instructors provide surplus equipment and additional supplies ready 
for use in case of need. Many instructors plat) for a margin of at least 
lot of extra supplies ta provide for student errors, planning miscalcu- 
lations, or other unforeseen events. 

This list can be of great value in pre-course planning, to determine the 
availability of needed equipment and supplies, and to take action to pro- 
vide , needed resources. Further, this list can be of vital Importance when 
planning for courses to be conducted in field locations. Copies of the • 
list in the hands of the Course Coordinator and a representative of the 
host organization can be used to determine wl|ich will provide needed re- 
sources, on an item-by-item basis. When the responsibility is assigrted/ 
^ accepted, this can be annotated in the "remarks" column, with a copy of 
the annotated list in t»fe hands of the Course Coordinator and a copy f<itr €he 
representative of the host organization. Each can then use the annotated 
equipment and supply list as a checklist for carrying out his own agreed- 
upon responsibilities in preparing for thd course. 



/ / 
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A. CAPITAL EQUIPMENT (More than $10d.00 Unit Vslue) 



. ' Ouant 


Ify For: 


DESCRIPTION 

•« = 


iClass 
of 18 


REMARKS ^ 

h ■ • 


Balance, analytical with a 0,1 milligram 
sensitivity » 


2 


For weighing reagent chemicals for the. 
^preparation of standard solutions 


Refrigerator capable of maintaining a 
4° C temperature 

•< • » 


1 


Por storagcPof standard solution 

* 


Spectrophotometer, absorption 


1 


For colorimetric analyses ^ 


Water Bath, constant temperature to 
maintain, 55* 2^0 ^ 




— 

Foe boron procedure 

/ 7 

t 


Water, still and mixed bed ion exchange , , 
resiii cartridge to prepare metal free 
distilled water , 


\ 


Water used in all reagent preparation 


1_ — ' 

Balance - trfple beam 0.1 g accuracy 




'Used for weighing reagent chemicals ^ 


pH meter 




For pH ^e^rml nation of samples' • 


Atomic absorption .spectrophotometer 


2 


For metals analyses 
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DESCRIPTION 


ivy 1 VI • 

Class * 

nf Ifl 


REMARKS . ■ • * 


Pressure regu^^^ ^ 
Tegulatof designed to deliver acetylene ^ 
(C6A 510 fitting) 

^ 




For fuel supply to AA spectrophotometers 


ft ' 

Pressure regulator valve: two stage for air 
(CGA 1340 fitting) 


2 ^■ 


For air supply to AA spectrophotometers 


Magnetic, stirrer - hot plate and magnet retrelver 


" 1 . 


For preparing reagent solutions 

■ * , 


Steam bath and fume hood 


1 


For evaporation of samples 

% 


Flameless Mercury Analyzer System - Coleman MAS-50 
or equivalent 


1 


For mercury determination 


Recorder (oDtional ) 


1 • 


For mercurv determination 


Flame Photometei^ ^ 

i 


2 


For flame photometric procedures 


Oven, drying {lOO^O ' ' • 


1 


For^sodium and potassi^ determination 
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.-.B, • REUSABLE- EQUIPMENT "(less Than JlOO Unit Value-] '/ 
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/- 



— — JF7— : : — \ 

DF^PRTPTTflN '4 - - . * . * * * 


— , — I — 

nilANTTTY FnP 

CLASS OF 18 




r 1 1 ' 1 

Aprons, lab^atory (pla§t>c acceptable)*- ^ 


18 




Beakers, 100 ml ^ ^ * ^ ' / 


18 




Beakers, 150 ml ^ ! 


18- 

> 


• 


Beakersw 250 ml ^ . ^ v 






Beakers, 600,ml <^ ^' ' 






Bottles, glass, 250 ml with ^Ifss. stppptft*s ' , ' 1 ^ 


18 , - 




Bottles, g1«ss, 500. ml witf) glass s,toppefs, Tr*^^.***^ 


9 




" ■ . ^ -. ' ■ ' ^ - 
Bottles, glass, 1 000 fi^wfth glas'S^ stoppers 7 


' ' 27 . . 




" Mlb, pif/ette ... ' 


9 • 


1^ ■ , TV 


Buret, 50 ml gla§s ' , ' . ' - * 

. . » - • , . -J 


^ - 9.- 


\ 


. Cytfnder, graduated, TO ml * . / . ' 


18 




. Cylinder, ira^^ted, 50 ml 


?\ 




Cylinder, jH|ijted, l^gil r . \. ' 


9- 


^ 


Dishes, ^evaporating, ^orbelain, 100 ml ^ 


■ ♦ 54 . . 




Flasks, 'voTumetric,;io6 mV^. 


152 




. - ^ ' • . \ ^ - 

Flasks, \«netr1c, 1000 ml ^ ^ \ - 


13. 


r 



f 




I. 
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DESCRIPTION " • 


■ - \ > — 


QUANTITY FOR 
" CLASS OF 18 


REMARKS * 


Plavsics,; erienmeyer, 125 ml 


^ — ^ ^ 


ft 


^ i — 


Flasks„ etrVenmeyer, 250 ml ' • 


9 


- • 


Fla^, .€ri%nmeyer, 500 ml, ^ 






Furwel, f^ted, 60°, 50 mm, diameter &5mm/stem 


9 ^ 


— ^ : ^ : 


Juijnel, 80 rrm diameter 

^ — \ 




■ §t' 


- — r — * — ^ — ' -E 


Mortar -and pestle, 70 ml porcelain v ^ 




' M 
w 


Paper Clips 

L 1 ^ t__ , . 




T - 


Pip^t, Mohr, 10 ml 

'^"^ . \^ 




9 


• 


Pi pet, voUmetrlc, 1.0 ml \ 


h ^ 


ftn 

. 90 




Pij)et, ,volumetric, 2.0 ml - \ 




9 


! — * ^ p ' 


PJpet, volumetric, 3.0 q^l ' • .-i 


^ 




1 * 


■?i^)6t, volumefricV 4.0 ml^^ — ^^ 




9 


^ t 


Pipet.' volumetric; 5.0 ml* , \ . 


1^ 




Pipet, volumethc, 8.0 jnl 




^9 




Pipet, 'volWtrtc,. 10.6 ml " 


9 


♦ 


Pipet, volumetric,. 50. O^ml 


) > • • 


■ 36 / ' ■ 


J-^-^ 


Bipet; volumety:1c, 100 ml . ^ ' . 


\ ^ 




rting Stand^afjd 3 inch ring ^ , ' 

t , - • ■ .. — f 


-r 


: •- L_ 
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\ , . < . 1 

DESCRIPTION " . ' ' * ' 


■ QUANTITY FOR 
•CLASS OF 18 


-' -r:^-" 

REMARKS - ♦ 

— ^ . . *i — 


Stirrina Rod. ' f doI Irpman^ . ^"i)^ Inrhp^ 


9 


/ • 


Thermoralter, degrees C ■ 


1 


7 — ^ — ^ ' 7 ' — 


Wash Bottles, polyethylene, squeeze typ^'^ 


9' 




Watch Glass, 100 ml diameter. ^ ^ ^ 


9 




T 

1 - 


* 


• ' : 



* Quantities^ given are for participants- worjcing in pairs. To equip class working individually doufile numbef^ listed. 




< 



J ' 



ERIC 



59_ 



A . 



'CONSUMABLE SUPPLIES 



„ fiESCRIPTION 




QUANTITY 


1 # 

w 

REMARKS 






For a class of eighteen. 






-f 

\ 


■ 1 

. • • ■ '> 


< 


ft ft,, , 

Air (dry grade ()0> -. 3^a 2015 




1 






Amnonla hydroxide concentrated 

* *' 




5 ll» ' / 




Boric acid (H^BO^). ACSt reagent * 
. Mhydroits power 


u — ^ — L_ 


I lb 




' . ' ' ' S 


^ - Brpmphenol blue (ACS) . \ ' 






5 g 


' * \ 4 • 




Brush, bottle a * • 

^ V , ' 




3 


^« ^ » 


* : • ¥— 

Fdi: cleaning glassware 


^ Calcium Carbonate 

i 






1 lb - 






* Carbon disulfide (ACS) 




1 If 


r . 


' J r 


> • 

Chlorofomi (ACS) 




1 lb , 


' r- 


T — v' . r 
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1 ^ . = « 

DESCRIPTION 


QUANTITY 


REMARKS ^ . 


F 

Copper metal (ACS reagent) 


lib 


% 


Curcumin^astmari No. U79 or equivaVent 
* 


: — * 

^ : 


> * * 


EDTA (Ethylenedinitrilotetra^acetic acid 
dlsodiiim salt) 


1 lb 


* * • 


Eriochrome Blue t)lack'R indicator 


5 g 

• 


% 


Ethyl alcohol, 95% * 


3 kg ^ ' . 


• : ^ 


Filter paper, Wa^man No. 3 


g . 1 BOX. 


' !► — • 

For funnel in Boron Analysis 
• 

» « — ^ 


Glass tubing {5m diameter) 

* f 


2 ft 




• \- — 

Glass wool \ 


1 lb 




Graph paper BJs" x 11" )/ 

^ 


. * A- 

3 Tablets 


* • 


Hydrogen peroxide, 30% 


^ 1 lb ■ 




Hydrochloric acid - concentrated 


^ * . 5 lbs 




Hydroxyl amine sulfate (ACS) 
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UPPLIES 



> 

DESCRIPTION 

— »• • 


QOANTITY 


REMARKS. 


nionizlhg column (Tisher # 9-034- 3) ' 


' 1 




tables for re^nt bottles 


3 dozen 




— \_ 

Laboratory no^books 


' \ * "^1 • 

* 


i 


kead nitrate 77(CS) 


H. lb 




V 

Magnesiura metal (ACS reagent 


1 lb 


t 


* 7 ■ 

Maaneslum perch 1 orate (ACS) 


#1 lb 




Marking pen or wax pencil 


9 




Matches, packet ^ 


2 




Mercuric chlorfde (ACS) * 


1 lb,- 




Methyl red Indicator 


— — 

5 g 




./ ^ 

Nitric acid, ACS reagent 




X — ~ — y — 


' -i 

Nitric acid - coocentrated ' 

' \ 


^ ;■ 

51bs 






J - : 1 


i 
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4 

; -A 


DESCRIPTION 


QUANTITY 


• 




REMARKS 


OSalic acid, ACS reagent 


1 lb 






\ 1 • 

Oxygen ^ y " 




1 cyl ^ 




,for flame photometry . % 


• 


pH paper (phydriofl) , ^ 


1 package. 
^ • 


. V 




Potassium chlpride (ACS) ^. \ • 


\ — 

ft 

^ 1 lb 


• • . • 




'J 

yPotassium dichromate 


1 lb 


For cleaning. glassware 




Potassium permanganate (ACS) 


1 lb . 






Potasssiurti.p^rsulfate (ACS). 




1 lb 


\ 






Pyrrolidine (ACS) . 


Jij lb • 






Soap 


1 lb 


For cleaning glassware . ; 


- 


Sddlum chloride , 




1 lb 

t 








Sodium dichromate (ACS) 




1 lb . 








Sodium hydroxide 




1 Ib^ 
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DESCRIIVTION 



Sponge^ 



Stannous sulfate (ACS) 



Sdlfuric acid (ACS) 



Tissues, lint' free 



Towels s papeV 



Water, distilled, metal free 

^ 



X7^" — ' 

W^ghlng boats, disposable. plastic 



Zirvc metal (ACS reagent) 
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QUANTITY 



1 IB 



■1 It). 



9- small boxes 



4 packages 



REMARKS 




For (piping spectrophotbmete;: cells. 



5 kg 



^ , V . 3 A)zen 

1\ ' 



1 lb 



0 * ' ' ^ 



K)0 



4. Instructional llesourCfes * 

' — ^ — — ^ ' • * 

a. Introduction' . 

--- ' - . : ' ' - ' ^ 

, Most training inst^^^utions will make the fullest possible use 
of pre-existi-ng Instructional resources.. The purpose of this 
^ section is to describe the nature, sources, and availability 
^ of instructional resources 'Suggested for ase with thts course. 

1) The ^Instructional Packi^ge Worksheets (FPWs) in Part II of 
this Manual ^nd t^Je student reference text refer to a number 
•of different^ instrbctional resources. 
These include: . ^ \ 

a) Jhe student .reference text itself; 

b) Audiovisual trainHlg aids; and • ' 

c) Supportive referegces . • * * 

?} Ipstruitti^l resoorces are discussed in this section from 
the vilWpoi|it of the sources of the materials: 

. a) Resources developed by United States ErtVironmental Protection 

^ /sfencyMU.S; EPA) /-^ . 

/ b) Resources developed. by other sources; andJl^ 

, c) Resoalrces alreafdy in possessifflvof the training institution 
condlic^tihg this coufSe.. fj" ^ ' • , ^ 

I'nstructioitftl Resot^rces Developed by U..S. EPA 

1:) Student Reference text and Staff Guide for: the course ^flUent 
Monitoring Procedurts Ni/trients": ' • • 

a) While present ^sypplies last, a ^sample .copy {can be dtf^licated) 
is available ofuspecific reqii^st to: ^ 

NatiooarTrtiining and ppet^ational Technolo^^r Center 
'ATTfi;^ Trainltrg Information' Clerk ' ; 
' * U.S. tnvironmental Prot^tion Agency * 

/ , , Cincinnati, Ohio 45Z68 ' 

b) NJOTC has negatives. bf the Text and Guide which are available 
' for temporary loan qn reqyest of a sponsoring Agency wishing • 

to duplicate thfeAiaterials. - ^ * 
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c) NTIS can supp^^opies Df the JexV and £uide, A paper', 
copy of the Text CP5-26K290/ASrcosts'$9,75; • ^ 
Contarct NTIS 'for the identif icajtftn number a.nd cost 

of a paper copy of this Guide.'*- / 

_ . _ - — ^- - — , ^ , • ' 

A microfiche copy of either the Text or .Guide is aHp 
available from/NTiS at SJ.OO each, 

f.S* Department Df Cooartterce ' 
National, Technical Information -Spry ice 
5285 Port Royal Road . 
Springfield, Virginia 2^151 - * . 

d) Your state agency may be able to, arrange. a direct supply 
of the texts and/or guides. Before. ordering/reproducing 
material s» you might consult with your state -agency about 
this possibility, ' * " ^ • 



possibility 

• - ' If 

2) Audiovisual Training Aids developed for* the course: ^ 



a) Audiovilhal training aids afe lasted ip the resp'ective IPW? 
for this course., " ' _ ^ 



b) How to request .loan of aud1x)vi5u^il l^ining aids: . ■ 

(1) All items described ,in the IPW's ^re available on 
.scheduled loan from NTOTC to institutions conducting 

this course. Requests should contain $he Information 
items on the "Request for Loan" form (>iext pagef. .Send 
requests to -NTOTC at the address jgiven in b.l)a> ^bove. 

(2) It is urged that material s^esjred from NTOTC for a ' 
specific course 'offering be requested in a single, 
consolidated communication/ This will give', greatest 
assurance of a well -coordinated response. .Because 
these requests ordinarily will cover a number 6f 
different items, te]ephonic requests should' not 

be made. , , ' * 
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' REQUteT fob LOAN 
AUDIOVISUM. INSTRiM^nOtaAL UNIT 



Title dnd Catalog No. 



Uit4nd6d Use: 



Pret^red Date of Use: 
Alternate Date: 



BORROWER'S NAME - \ — 

Title *> , , ^ " V 

OrganizMion • , ^ 



Address 



-Phone' Niimber*(indude v . * 
« Ar«ii Code): ' 

There is no charge for use of the Audiovisual InsHiictiona) Units, hlowever, 
the BORROWER assumes Jfinancial/responsibilrty for the ^Kie of all 
loaned equipment. and instructioniil materials'. 

. Unless special arrangernents are made^lfi^ the loaning office, units 
should 1^9 returned within twfp we^. Returh the unit by REGISTERED, 
C^mEDormUREDMAJLfMMEDfAmYanBruse. ' ^ 
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. ' ■'' -'■ .'^ " ■ 

' (3) Request^ should be timely . To assure effective delivery- 
in tim^^for use in the -course, i*equests should -be received 
at NTOTC at least 45 days (Tior to the ^course date.'- The 
Center Will,* in tUrn, mUce every effort to^ssure that 
the 'requested materials are delivered to. <K requesting ^ 
institution several davs prior to the. start of the course- 
in which they are to be used. This will permit review' 
' . and practice by the instructional staff^fof- the most- ' 
effective use of such resources. ^ ^ 

. (4J It is expeQted that all borrowed, ^resources be returned to 
the Center within two weeks afj^ei^ completion of the, course 
4|i which they are used. ^ 

• 1{5) With fe^ned borrowed trainir^nBsources, it is guested 

. ^ ^ that tT)e user provide the Center with an evaluation of the 

\ ' ' training resMirceC-s) used. In this manner the experience^ 
of users can be a fap tor in continuous improvements and 

, responses to problems in usitig,^the resources'. All»reports* , 

^ \^ . il" of; such resqurces should include the number -of students 

H . " . with whgm the' material was used. * \ *. 

3) Supportive J^eferences:' 

a) Manual: EPA-EMSt, "Methods for Chemical Analysis of Water^md/ 
Wastes". This is the reference source of all the methods-^pfe- 

^ . sented in thig course* in the Effluent Monitoring Procedure^ (EMP) 
/ * format. Address requests for a copy to: 

^ . ^ ^ ^ U.S. EPA ^ • ' , ' • 

, " Office of Technology Transfer 

^ , / \ Industrial Environmental Research Laboratory 

' ^ Cincinnati, Ohio 45268 « ' ^ 

b) - AV Catalog; NTOTl:, "AQdiovisuat Instructional Units". This is a 

. catalog of slide- tape instructional' units developed by the Center. 
Although not developed specif ically* for this course, Several of 
^ the units are oh course topics and might.be useful supplementary - 

material . Address requests for a copy to NTOTC at the address 
given in b. 1) a^bovte, 

' c) IRIS: A Watef Qiillity ^instructional Resources Xn^onnatiOn SystCT 
has been de\4eloped through an EPA training grant, the "Master 
Reports" contain j^vaijabil ity information and descriptions for 
^ ^300, entrie's of tnstryctional and resource materials. These are 

printed matter, ^tid^^s; films, slide-tape units and.vjdep tapes 
' • ' developed by vSrJed s'burcw-.iac-training personnel ^'iwio^ed in 
* ^ * alT aspects of water qual ity^assessment and ♦conti^f.^^ThuSir IRIS 

serves as aTi^iuformatidn source of available, water. qual ity -training 
* resources 'covering a. wide* range of subjects. . .• 
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The user does not need data grtrcessing equipment t(J use 
the system. Four of the coiwowy used elements of, IRIS 
(Users Mapui^, Tables, tester Report, Subject Index) are 
currently available. / * ♦ 

(1) While present supplie§ las.t, a set is available to ^ 
qualifying educational tDStitutions and traininq 
agencies from NTOXC at the address given in b.ija) above.* 
I* ' ^^^^ " , 

'(2) Paper copies can bOCderecTais a^sfet of fourWolumes ^ 
' from mis, (PB-?62-223/>^, Set, 1120 pp. "Water Quality ^ 
^^Instructional ResourcesNr/iformation System, Volumes 
' I through IV) for $31/00.) .The NTIS address is given 
in b.l)c) above. '"Microfiche popies cost $12.00 per^'set. 

(3).Pap^r »fMnicroHiehe-"Copie^ of individual volumes can 
also be ordered frm NTIS at the address given in b.l)p) 
above /Jsinj this information: , ' ♦ 

i-224/AS, 99 pp., '"Water Quality Instructional 
/rces^Informatioa^ System,' Volua^ I-Users Manual" 
:00. (microfiche $3.00) ^ 

(b) PB-252-225/AS, 96pp., "Water Qual ity "Instrqctional 
ResourcesMntonfiation System, Volume, I I-IRIS Tables" 

'PISC^ (microfiche $3.00) 

(c) Pfe-262-2a6/AS, 494 pp. , /'Water Quality Instructional 
Resource Informatidn Systen>, Volume III • Identification 

^ ^- Number Master Report" ? $12.50*(microfiche $3.00) • 

(d) PB-262-227/AS 431 pp.,, "kihter Q^uality Instrucftonal . 
Resources Infbrmation System, Vo>«fe IV - Subject 

* Index" ^ $n.7& (microfichVis.OO)' 

I ; ^ : ' - 

structiofial Resources -Dev^lpped by €th6r Sources ^ - • . ' 

1) Minimum technic^Krcfererices which should be in: possession of the ' - 
* institu*4^ft;^Tfclude/ -^-^ « ^ ^4 

■. a) "Standard Methods for the Examination Water and •Wastewater" 
<(J4th ed). APHA, AWWA, 'WPCF. AvailahJe' from f>ubl icaTlons Office. 
American Public Hellth Association, Inc., 1015 18ih Street^ NW, 
Washin^orji IL C^, 20036.^ 

i>) ''Annul! Book.of Standards" P^rt 31, "Water", 1975^. .AvatlabTe from 
, Amer^fan Society for Testing and Material s,- 1916 Raqfe 5tr, 
Philadelphia, PA 19103. ' , M 



2) Audiovisual and Other Training Aids 

a) A wide variety of training, resources is listed in the 
^^A sponspred publ ication,' "Water Quality Instructional 
Resources Information System*' (IRIS), cited in b, 3) c) above. 

' b) Information on* sources of the listed, items* is provided. 

c) Tr^aining fnstitutioRS having information about training resources 
applicable to this course, which are not currently listed in IRlS, 
^re invited to relay this information to the Director, National 
Tr^iining and Operational Technology Center. Such resourtes, as 
applicable, will be made known to other organizations, which could 
benefit from their use./ >^ ^ ^ ^ 

d. Instructional [Resources Already in Possession of the Training Institution 

1)-Mahy training organizations prefer to develop their own texts and 
*audievisual training resources. 

. ♦ 2) To the extent *that these resourc.es can be, released for free reproduction 
and use by others^ institutions ar» invited to make such resources avail- 
able to other^raini/ig organizations. 

3^T^e .Natiohal Training and Operational Jechnology Center is- prepared to 
serve as a fdcal point for making information about such resources 
widely avaireble, provided that copyright or other restrictions on 
reproduction do not limit availability of such materials.. 

*a) Before encpuraging other training ioftitution^ to use such resources 
in relation to this Course, elernpnts of fPA'will: 

( • ' ^ ^ 

(1) Review the training resources to determine whether the instruc- 
tion is consistent with existing -laws, regulations,. and Agency • 



(2) Review the resource for technical validity and educational quality. 

b) Materials found suitable by EPA would be recommended to other institu- 
tions knowh^to'be presenting this Course. * . 
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4) All tra^nipg resourceip referred ta NTOTC as available for use by others 
.will be'added to' the bveraf3 inventory listing cited in IRIS, b. 3) c)-, 
/ above. ^ is- hoped that -a mutually supportive activity in this area 
will, irf time, result in: * * 

a) malting IRIS a diversified, tota*Uic«§purce system for training materials 
.'which will be of the htg'hest technical^qual ity"- ^ ^ ^ 

. b) offering training institutions a wide variety of t^es of training 
resources; ' . . 

c) deducing the amount of 'duplication of effort that so often results from 
lack of information on whai^ils available, from what sources, and how 
» obtained. : v ^ \ 



I^ART I - COURSE PLANNING AND MANAGEMENT 

C.^ecretarial Support 

The key role of the office workerfs) designated "Course Secretary" cannot 
be overemphasized. I 

• This function has many elements includ'ing being the riqht arm of the Course 
Coordinator, .being Course Registrar, bein^ Course Secretary and being a "Course 
Watfhdog" to give th€ alann when essential milestone stages of course planning 
and preparation- are being overlooked. 

In this section, these, elements are considered under the headings: Course 
Records gnd Record-keeping , Suggested Student Registration Procedures arid 
Printed and Rep-roduced Materials - Summary . 

1.' Course Records and Record-keying 
^ a. General Considerations 

1) Complete, detailed, and accurate records should be estabVished#or 
each course presentation. Each course record will *be a separate 
file. In addition to the individual Course files, it may be nece^Tsary 
to establish a f inder-syStem for locating the records of individual 
students. 

2) Response to Inquiries about Former Students 

a) Students enfolf'in this course in arder to acquire necessar^ 
knowledge and skills to perform the self-monitl&rinq procedures < 

\ required for municipal effluents. 

b) In many, if not all cases, satisfactory completion of this course 
will be a factor in the Accreditation of individuals to perform 
the analyses 'and measurements, required for compliance with NPOES 
Permits. ' . ' 

is anticipated that numerous inquiries from fonmer students 
and from regulatory agencies will be addressed to the training 
institution. Typical requests for information may include/any 
or all of the following: 

(1) Verification .of attendance and'satisfactory completipn of 
training; - I I ' 

(2) Identification of the sp^ific analyses and measurements 
covered in the course, as. well as designation of. the method 

. which was taught; ' / * . 

(3) QUility of student perfonnance in the course; * 
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(4-) Dotumentation ofsan^ specific analyses, tests, or 
measurements in which the student did not. meet the 
required standard of performance! and tR? nature, of 
such failure; and j ^ 

(6), Documentatron of^ any other events ^hich made the 

. studer^titinusual . This could 'be a record of exception- 
ally high performance, or it could ha a record of any 
spbcific difficulty which arose (rf connection with the 
student, within or outside the scheduled training 
activities. 



3) Reports 




^ Most train>rig"^ij;»<ritutions require submission of* periodic reports 

on progress and achievements. It is Jtif^ to predict that manage- 
ment or tognizant regulatory agencies from time to time will call 
for information not provided in routine reports.*' If such demands 
are to be met, complete .course records will be the most reliable 
^ source for such information. 

* ^ 
^ ^4) Retention of Records ^ . 

The length of time cour'se^ record files^hould be retained is un- 
Qertain, and must be determined by each institution. 

Institutions having a system of archives for inactive^ files may 
find it convenient to retain course records in active office files 
foriapprjDxim^tely two years, then retire them to archives storage. 
• Institutions not havinq archives storage probably should retain 
the complete flTe on each course presentation for at least five 



b. Contents^)/ Course Fil^es^ ^ 

1) In the planning and development stage, and until completion of 
each course presentation, course records are kept most effectively 
in two sections. 

These ar#« 



a) A file folder, kept in. thp filing cabinet or in the desk of 
the Course Secretary^ and, 

b) A student record notebook, usually a 3-ring binder, kept on 
the Course Secretary's desk, or in a conven'^ent bookcase. 

Both sections pf. tbe Course tulles should be maintained by the 
Course Secretary, and should )be made available to other staff 
members under rigid controls providing for direct examination 
and Immediate return. After completion of the course, the two 
Sections can be combined in a single large file packet for future 
retention. 

• 

■ • . ( ( 
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2) The file folder js best suited for such records as: 

a) Copies of all correspondence, memoranda, and records of 
" telephonic conferences related to course planning and 

development; r ^ 

b) copies of course schedules; * 

c) Records of equipment'^and supply acquisition for the course^ 
* thrjHigh purchase or through loan (with information and 

records on return to owner); 



d) Records otjstaff assignments, classroom and laboratory f 
reservation 

10 

e) Copy of" course announcement and/or description (See pages 
12-7 and-B); ^ - ' 

f) Sample record copies of all routine informational material 
sent to students accepted for trairving; (See pages 12-13 
through 16); ^ 

g) Records of arrangement^ for travel of personnel and trans- 
portation of equipment and supplies, arrangements for field 
facilities, ^nd other records pertaining to a fi^eld course; 
and 

'h) Course evaluation commentaries by Course Coordinator and 
other .staff members as appropriate. 

3) The student record notebook is best suited as a vehicle for all 
rKords and copies of communications related to individual students. 

. This may be organized effectively in a 3-ring notebook, containing 
separatp. sheets with alphabetrhrrhtabs. The personal records of 
each Wudent will be retained under the alphabetical tab corres- 
ponding with his last name. In the student record notebook may be 
found: * « - . ^ 

at) At the frOnt (before the "A" oT the series of ta^d dividers): 

(1) A reglst^mon suwnary sheet Showing record of standard ^ 
communicatidos with STch accepwd student, fees^paid, etc... 
(See page 12\l^); 

(2) A -waiting list'summary sheet showing riscord of standard communi- 
cations with each student placed on a waiting list pri4)r to thej. 



course due to early maximum enrolljnent. (See page 12-18 

(3) A non-attendance summary sheet showing record of students 
who applied for aAnission but could not be admitted for 

' Uck of qualffication, or due to an already-filled class. 
This summary aUo is used to identify applicants who applied 
for^dmission, who werer admitted, :and who failed to appear- 

• without due explanation <"na shows"').- (See page 12-19); 

' ' , ,0-3 
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^ (4) A sunmary sheet recording student performance' (accept- 
able w not acceptable) for each of the units of v/ 
^Instruction In the course.* (Such a summary worksheet 
has not J)een devel6^ed at the writing of this Guide). 

t) In the alphabetical 'section of the student record notebook, 
each student's personal record will contain such items as: 

j) The applic^Htion for admission to training (^ee pages 
' 12-7 and 8); * 

(2) ropiels of all correspondence with the student {\ee pages 
12rll through 14), except for the routine local informatian 
sheets (See pates J 2-15 through 18), one set of which is 

^ kept in the loose'file folder; 

(3) Record copies of student quizzes, data-sheets, and other 
individual records of class performance provided by 
Instructor. ' 

(4) Copy qf the certificate awarded at end of cpurse v(hicK is 
a record of the measurements completed by the student in 
a satisfactory rnanner. (See page 12-22); 

(5) Documentation of any information about the student judged 
• to be of possible future concerrt or inquiry. (An^example ^* 

of such a sheet had not b^en developed at the time of ^ 
wrft^Rg this Guide). 
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2. Suggested' Student Itegistration Procedures 

' ^ : ' — , ' , * ' 

a. Introduction * ^ * 

1) Purpose 

.Formal registra^tion $nd enrollment procedures sre intended to assure 
that: ' " ^ 

•a) The class consists^f students for whom the training is intended * 
and designed; ^ . ^ 

b) The accepted '^students meet minimum knowledge^and skills required 
•for reasonable ^ssuranqe of satisfactory completion x)f the course; 

c) Accepted sAdents are provided- with adequate pre-training iafor^ 
mation so" t^t the/ will jnake their personal arrangements and # , 
travel schedule! to assure arrival at the appointed time and N 
place, with full participation throughout the progr4m-6f training; 

d) The^size of. the class is in accordance with- the course plan; and 

-e) Those nol accepted for training are provided with suitable advice 
whicft can lead to future admission. 



2) Alternativ.e Approaches to Reg^istration 



\ 



» -Three different approaches to registration are considered here, 
though only the. first Is described in detail. Most detafls of 
^ the second and third* identified alternatives can be inferred - 
through "study of the first alternative. The three' approaches 
^ • considered are: ' * * - 

■ , ' ' ' ^ '* ' 

. Registration by priority of receipt of applicatil|); ** _ 

■ \)jReg^5'tratic- hy comf»rattvp evaluation of all' app^ic^ts; and 

c) "Registration for special course offering at .request df Mfcther . 
, „ ' organization. Students are nominated by the r^questirra organ iza- 
: tion and are accepted Without further evaluat.ion of entry-level ' 

qualifications by-the\training ins^titution.. 

b. Registration by Priority Of ^Receipt of Appfication (Reconinerided) 

IJ Applicant 

/ a) Revives course announcement; 

b). Complete? application secures internal aporcval? a$ required 
in hts own or^anizationiV / . 

.c) flails application to Kegistratton off fee of the institution ' 
•conducting the* trainind. V ' ' ^ 
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' 2) Course Secretary ■ * ' 

a) Receives application; / ^ 

b) As received, checks status of * registration for a\^ilability of 
class space, and makes appropriate notation on the application " 

' or on attached transmittal slip; 

c> Depending on b), records application either in the registration 
" sJhinrf^^y, or the^^waitjng list summary, in front of stddent notebook; 

3) Delivers application to Xourse Coordinltopi ' - \ ^ 

-3) Course Coordinator 

aV Evaluates the student appli<!ation and the space availability' 
sftuation; ' 

.b) Directs the Course Secretary by notation on the application to: 

(1 ) Accept the appl icant,^ orv 

(2) Notify the applixrant of closed c%ss enrollment, or ^ — 

. ^ ^ t ' ^ ' 

(3) Refer the applicant to the "Basic Laboratory Skills'' rOurse 
' before entry into this course; " - 

c) Prepares a special letter f,dr non-admissable applicants - ^ 
(or memorantJum record ot other fbrm of communicatidn with » 
applicant) which sets forth the reasons why the applicant 
X is being rejected. Because of the compulsory nature of 
the "self-monitoring- tests on municipal effluents for' NPDES 
Permit compliance, rejection of ^a bona ffde applicant m'if 
be a very serioiis me^tter, and should be handled with care. 

' ' * \ * ' ^ 

4) The Course S.ecretary * ^ ; 

a) Prepares standard^ letter or special letter as directed, and 
obtains signature of 'Course Coordinator: 

• b) Places a fjle,copy of the letter and the application in the ^ 
appropriate place under the alphabetical tab section of the 
student record notebook; 

e) Mails the original letter to the applicant, and records the 
the date of rfeilirjg in the appropriate place in the summary 
records at the front of the student notebook. 

^ ^ d) Approximately 30 tJays before ^the course, mails to each accepted 
applicant a standard ^coinnuni cation, consisting of 

(1) A ftorm letter of welcome to the course, including information 
" on starting and closing dates and hours of the course, direc- 
tions and how to proceed to the classroom are^ and related 
information (See page 12-12); and 
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(2). Local infoFmation hfflpfuk to outside visitors-, such as " 
hostel/motel information, local transportation and, schedules, 
a scifematic map^f the area,' and relatfed. information. ^ (See 
' pages 12-13 througU^16); 

e) Recoj|ls the maflirig of the 'standard packet an the registration 
summarj^' sheet • ' ^ ' ^ ! ' . ' 

f) When applications are 5til] being ^iccept^d within 30 days^fpre 
tfte start of the ,^urse, includes the general informational " 
m'^erial with tl^e letter of acQeptance "For admission • 

' g) On^ the first day, of 'the course; ^ ^ ' , 

, -(1) Obtains a detBiled registration' cd^from each student. Some 
institutiqylsmay dispense With this record, t'hotigh it can'i)e 
, .of value in report preparation (See page 12-20); ' 

. '"f ' ^ ^ ' ^/ ' ^ 

(2) Prepares any registration tallies required ^by requesting 
organization(s) and/o^r administrative regulations, (See page. 
12^2n; ' ' 



(3) Prepares a class roster of those in attendance, distributes to 
^Sf,-- staff, and keeps a,.^permSnent Vecord copyMn course files; 

(4) Records any'"no shows" (app'licants accepted for 
trainijj^ but who did not appear) on *khe, -student * 
non-attendance summstry record Sne^t, (Seevpage l»2-19) 

Registration by Compari^tivB Evaluation of all Applicants , 

J) AppliJSnt , . ; . . ^ ^ 

a) Receives course announcemenl^ -o 

. ^ 0 

b) Completes appliCatioji and'sedures internal approvals as - * 
required. in his own organization; ^ 

^ c) .Mail^iipplication "to registration off ice* of the institution ,^ 



conduG^png ttie training. 



24The Course S'ecretar)^ . 
^ . a) Reaves the applications; 



b) Recoflts receipt, of applicatioji in a summary, record yi. student 
recwd notebook; ' . ' 



'4 



c) Piles aftpHcation Jn student notebdok; 

d) Sends standardize! i^ter acknowledglng^he application, and 
<i*br1cfly explaining the registration procMi^re.'^itlh^assuranc^ 
[ nhat decHstort on admission will be announte^rfot less than 30 

days prior to start of the course; v 



e) aelwers all applications to the Course Coordinator , approximately 
35 days before start of the'course,. 

3) The Course Coordinator ^ 

;a) Reviews and evaluates all .applications; 

b) 'Se^e^5 students to be admitted .for training; 

c^ pi rects Course Secretary to send appropriate standardized letters 
^ind information packets as described in b, abovet 

Special fiote should j)e taken of the particular attention which' 
shotrid be given to rejected applicants. See b., 3), c). »bove. 

** 4) Th*:'Cours'e Secretary - " 

a) Send^ Communications; o .' 

~ b) Prepares records and student files as described in b.4) ^bdve. 

d. Registration for Special Course (^ferlng. 



Here a requesting organization has desic(natedH student body 
which It wishes^ to liave trained. It is. the duty of «the training 
.\ristnutio.n to provide the requesting organization with admissfon* 
standards for the course. It becomes ^e duty of the reouesting 
organization to screen its candidates IVr con forlna ne'e to these ' 
standards; and to provitfe the training institution with the names 
of the students to be trained. The requesting organization usually 
notifies the students. , , ' 

1) For record purposes, it is best that studenjts complete a course^ 
application form, -though it'will^6t be evaluated as in b." and 
c. above. ^ 

2) On receipt in the training, institution, the Course Secretary 
makes tbe necessary entries showing record of receipt and class 
composifion. .Files are kept in th* 'usul!t-way. Approximately 
30 days before the codrse, the individual 'standardized welcome:* 
and information paqkets are -sent to s±udeirts In the usual way. 
The training organization. follows its usua l j^ce ctices in pre- 

. paration of records, rosters, and any otheiWPhr<£auired for' 
reports. • - ^\ 
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#3, Printed and Reproduced Materials Swwary 
> a. General Information ^ ^ 

In addition to the student reference text, standardized letters and 
administrafive fonns/materia>5; presentation of this course also 
requires calculation forms, laboratory data sheets, and graph forms 
which must be prepared in quantify by the Course Secretary. \ 

1) In the fallowing summarizing table, fll 'of the standardized materials 
noted above are identified^ and supported h\M additional information 
on due date, the number ^o be prepared (for a class of la^tudents), 
and 'the ultimate fate. of the materials in permanent cour^se records. 
Institutions offering this course may find it necessary to add to * 
Or to modify Jhe$e standardized mateHals. It is suggested that 
plans to. do so be noted on the summarizing table, with samples 

or examples provided onseparate pages. 

2) A/^aiT^ or example of each item listed (except the student re- 
ference text), is shown following the summarizing table. ^ 

a) Samples can be copiejl directly^ if meeting requirements .of the 
training institution. , ' - » , . 

* ' '* ^ ' * 

bT ThV examples are shown ^.in^recognition that 1 corresponding 
it* probably will be reeded by the tra%fng institution^ but 
^ ' probably will have to be modified to fit the situation. 

b. Responsibil^ies for Printed .arfd Reproduced Materia.! 

' 1 ) Course CoordinatQr - :^ ^- ^ 

a) Reviews the administrative materials foF canformSticg to the 
requirements of 'the regulatory authority; ' 

^ ' b) Makes^modtficat\'ns as necessary to the samples ana examples 
provided, in this Guide; - 

* c) Decides upon and designs any additional adminfstratiVe documents 
or records needed; and ^ 

\ d} Pravides the'' Course Secretary with 'complete identification of 
, Material to be copied dlrectl^ or'to- be modified, and also 
prov,ides saifiples of any, new material Required- for coyrse 
' administrationt . \ " , . 

2)' Instruptdrs ^ ^ 

. , a) Rey.iew^all materials identified for the procedures for whjch 

fthey.fiave instructional responsibility; ' ^ ' 

b) *p^sign"new supportive instructional material as required;* arKJ 
AT.e^JP.(164..2)."l0.7.77 • ^ ^ . 
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d) hcx>v1de the Course-S^cretaVy with complete Infomatton on 
, material to be coptedNWrectly or to be modlf^ed^anid ,also 
provide samples-of any ^ material required for student ^ 
instruction, 

/ 

3) Course Secretary 

/' N.. ' . , 

a) Receives from Course Coordinator and Instructors identification 
of existing matejpiat^, fpmples^f modified and new material; 

b) Adcjs to the sunroarizing* table, in the appropriate focations, ^ 
the idehtifyir^j infBnnation, tpgether with 'the supporting in- 
formation,on.due,date,\quaQtity, confidentiality, and ultimate 

* fate of" any new or revi^ed^material designed by Coarse Coordinator 
or by Ignstructars; |^ 

c) Re)Droduc^es, or arranges reproduction of, the needed courSe 
material?, so that ttiey will be available for iise at the time. 

^ and* p]ace required. * , • ' 

SpeciaV Warnings. , « |r . 

1) ^11 stal^f ^members should be particularly alert to a/djjjstmentS in 
-^"Due Dat*e" which must be made when the. course \§jp6nducted in 

^ the field, if training equipment and supplies must be-'shipped to 
the course site, ' , * 

2) Preparation of these training materials is a potential source for 
great -difficulty in course development ariB presentatio«. ^Few - 
activities' in course planning ac|d development require a greHer 
amount of, effect-,fve teamwork among all staff members,^ the < 
greatest problem here is-^one of timing . 

a ) ' Al 1 staff niemb^rd must provide necfessarry information and samples 
of new or mbcjjfied materials wffti^ adequate lead time, to meet 

^' "Due Pates.'' The amoujit of lead time is not specified hefre;* 
this wi'll vary from one institution to another. ' 

b) Ttig Course. Secretary? IfHJSt be diligent in advising Course 
Coordin^ator and. Instructors of impending logistic problems if 

, delays occDr^R submission of.materiajs, c^nd- must give prompt, 
attention to, printing or reproduction of needed materials when* 
< deTivtredby stdff members.- to 

'^"^ c) The author of* this guide ruefully cdnfesses tftat the worst 

♦ 'and most .frequfent breakd'oWrfs in this'af^ea usually are the , 

result of befated delivery of needed rnnteri^V frdm Instructional 
Staff to the Cours'e Secretary. • * x . 
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Description 



lesson 



'^hen Needed 



Number to* 
be, Prepared 



Qonfidentia 



t Permanent 
Record?* 



Remarks 



Acteiini strati ve . ^ 
Course. Announcement 



Course Description 



Application for Admission 



Prerequ i si te Veri f i cat i on 

^Standard Letter: . \ 
Acceptance 

Standard Letter: * 
Standby: Full Class - 
Waitlfig List 

• Standard Letter: 

Referral to Basic \ 
Lab Skills^ Course 

Standard: Letter: 
Welcome and L<^al 
Information: ^--^ 
Hotel s/MoteU. 
Transportation ScHedule, 
J Schematic ^rea' Map 
Classroom J:ocat ion 

• Registration Surtinary 
. Record 
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6 months before 
course 

€ months before^ 
course 



6 months before 
course 

.6 months 'iefohe 
course 

5 months before- 
course * 

'5 months before 
course 

S months before 
course 

30 days before 
course . < ■ - 




5 months before 
urse 



Indeterminate 



Mlndetermi/iate 



Indeterminate 



•A 
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1 ^copy 
■1 copy 

' No •■ 

1 copy 
' , No 
No •. 

No , 

1 cdpy 



Yes 



Distribute tp target* 
group 6 months before 
course. 

,$ame as annoanceoient. 
Can, be used in conjun?;- 
tion with chronological 
course listings. 

Usually part of course . 
announcement. May be . 
separate sheet. 

Attached to applicatioh. 
form ^ * , 

Copies >*1 11 show u^' In 
student files. 

^Copies Will show up in . 
student f ilev. 

Copies will show up in 
student files. 



In Course f1le|folder. 



in Registrar's three^ 
ring rtotebook. 



Description 



Administrative (Cont^^. )• 
'Waitirig List Siimmary • 



Lesson 



When Needed 



Nonvattendance Summary 



Trainee Reg^i^trati'on 
Card ♦ 

Registration Tally a 
Class Roster ' 

Course Certificates 



Student "Performance 
Jumna ry Record. 



ssroom/LSiboratory 



90*days before 
, bourse 

Rirst day of 
Course 

P^lrst day of 

course* ' r 

First day of 
course\ 

F-inaV day of 
course 

Final, day af 
. course 



Number to 
be Prepared 



Confidential 



Permanent 
Record? 



Remarks * 



-7^ 



1 


No 


' Yes 


1 




. ' Yes 




No . 


Yes 


As required ^ 


No 


-Ye? 1 










No 


Yes 


18 ^ 


Yes ^ / 


. Ves \ 



In Registrar's three- 
ring notebook ' 

In Re^istfi^fljj^ thre!^- 
ring notebooK 

Institution's Records 

In course file folder 

In student file 

In Regi'sti;ar's t^ree- 
. ring notebook 




liilO 



trig 



^ "I ?i >i 



liipj-ii 
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(EXAMPLE ANNOUNCEMENT) 
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i 
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APPUCATION *OR rNCTRUCTOR TRXlf^a>»G ' 
^ IflatBtmfto^iflatteBdiUtWrolkm{Agti-«l^ ^ 

1 Effluent Momtormg Proc^ures Btstc Ptrtinetm for'^uniaptJ W«$tewftten (164 1) 

July 11-20, 1977 * 

2 Efflux 



nuent Momtonng Procedures Met4dt AiuJyset (164/) 
June. 13-17. 1977 

3 Efi)uent^omtonii| Procedures. Nutnenu (164 3) 
Aufust 1-5. 1977* , 

4 . EfflOent Mdmtoong Procedures FI«w Metsurement and Stmphnt Tedmioues (164 3) 

'June 27 - July 1 . 19^7 ' 

(For adchboful offennp^theM couno, caII the fHOTTC Kegmrtrr- 5 1 3/6S4-7501 ) 

Orpmzation in which you will be pfovidmi Instruction . . » 

^Ntme • ^ ^1 : ^ ' 

Address 



P 
□ 
□ 
□ 



90 



12-5 



(SAMPL^ 



COURSE DESCRIPTION) 



1 



EFFLUENT. MONITORING PROCEDURES^ 
METAU CCourse 164.2) ' , 



5 Days 



^ This counSe 15 designed for wastewater treatment plant tecnnicians 
^ who wilT be responsive for performing selected metal 5 analyses in • 

treatment plant effluents. 'Participants will perform selected metals 
» analyses including: boron, c^pper^ icon, niercury, sodium, and 2inc. 
^ - Classroom Instruction is limited to .i>iformation about perfonning 
, these analyses and reporting", t|ie resuUs. Most of the time is given, 
to laboratory experience for the trainee who uses detailed, stepwise 
procedures to analyze typical samples. Procedures will be in corlf^ance 
with Agency approved methods as promulgated in' the Code of Federal 
Regulattons. ^ ^ - , -r. 

■* 

PRE-RtQUISITES - ^ 

Self-Monitoring Procedures: Course I - Basic Laboratory Skills or 
equivalent experience is pre-requisite for the course. A "Student 
Skills Checklist*" signed by the applicant's employer, must be submitted 
before an appl ication' for the course can be processed!, 




June, .1976 • . • ' , ' ♦ TUITION: $175.00 



1 
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SAMPLE 



COURSE APPLIQATION FORM 



SAMPLE 



\ Nam* of Appltcant- 
2 ^Course liwstrtd 



Mr 
Miss 

Mrs (last) 



Course Tiife 



Place, 
where given 



3 Prvvious CourMs Attended 

/ J - Course Title 

; m 

^ » Course title 

' Course Title 



A 



Employsr 



(first) - (middl« initfaO 
Cdurse No 



Oat«s . 

Datef^ 
Dates_ 
Dates. 



(name of prganizatidn or firm) 



(city) 



5 Mailing addr^ of Applibant 

(if ^differpnt from above) , " 



• . ' . ^ (city) . 

6 Job OutiM' (Briefly describe your preis^nt position) 



(street address) 
(state) 

(Street addfess) 
/(Stat 



- - - <L - ■ 

(zip code) ^^^^tephone) 



(zy code) ^ ^telephone) 



- \ 



V 



7 * Education^-- 

8 Expttrl«n«^ 



Last year of school compleCed ^ . 

Total years in wastewater treatmept plant worfc 



9 StiK^t SkilU Ch«ckilst Thit checkti»t m^^st be submitted before Applicatton ^an be 

Dfocetsed - ■ ' * 



'4 



Signature of supervifOr -(yvlc»ere applicable) trtia y 



(SAMPLE STUDENT SKILLS CHECKLIST), 



*!dme 




- Employer ^ ^ * 

To assist us in processltrg applications, please^check YES or NO for each of t4»e following Items 

f m ' YES NO 

have operated a laboratory gas burner * 

have operated a laboratory ho,tplate/sti rrer " 

have operated em autoclave 

have operated a laboratory drying oven 

have used a vacuum source to filter liquids . ^ ." ' • | 

have used a desiccator . . . ^ \ * 

•have weighed items on an analytical balance-" ^ " 

'>iave weighed items on a single pan balance .' * 

have used a ar^duate to measure liquids . ' - 

have used a/volumetric pi pet. to nffeasure liquid's _^ 

have used a^graduated (Mohr) pipet to measure liquids ^ 



have usecta pipet bulb to .f m a pipet ^ 

have used a volumetric flask to preoare solutions 

nave used chromic acid to clean glassware 

have operated a- 1 aboratory^saf ety shower , . . ♦ 

have operated laboratory eye washer-. 

fiave operated a fume hood \* .' - • - • 1^ 

!^have prepared 0.0375N potassiifm biiodate solution . • • ^ 

have made out l/bels, for bottles of reagerrts 

have re*corde^l aPreading at a menistus . ^ . . \ . . . 

have titrated' 9t4 solution against another to a col^r change end 

roint . . . ^ .H . 1 

have.calculatedMie normality (N) of a solution . 

have recordep lH)ratory data in a laboratory -notebook* 

have entered! laboratory d a tti on a pre-printe4 • • 

lave recorded informa^on afltout samples on rectrd sheets 



havKJocated kequin&d purchaie informa^tidn in A catalog of laboratory 
equjpmehl^ .. \ ./.'.. y. .. /. 

have wr it t?y^^a^M cc ha^ p»>^r d e r for oHemicals • 

olume means space occupied by^a'solid^ liquid, or qas 



mg/1 means milligrams per liter . , . ^ * 

kilogram equals 0.001 grafi ^ V * 

% ' ^ ; — ' 

iach equals 2.54 cm . 

000 ml equals 1 liter . I _; 

85 tirites 4.1 equaUv42.5 \ , ^ ^ ..... ; • • • ' ^ ^ 

minus J divided by 0,02 equals 250 \ ^ * ^ 

.26.roufvied to the nearest ter4|hs 32.6 . .... '.\ * ^ 



84.55147 rou/>ded to the nearest thousandtfj is 84.55] 



1 * ^^""^^ 

\^ f M " {SPm£ LETTER OF ACCEPTANCE FOR TRAINING) 




^ (Institutional Letterhead) 



(Date) ^ ^ ' r 

• , ■ ■ > ' / • 

■ TO ■ . . 

• - f , . 

W^r (Name): 

A' reservation has b^en confirmed for your participation In the course 
"Effluent Mo^iitoring Procedures: Metals", to be coViducted at (address, 
including building and room. identification if pertinent); 

Formal class activities will begin promptly at 8:30 Afl on Monday, (date) 
and the course 4i«^l be completed by 12*:30 PM on Friflay, (date). Please 
arrange your ^travel schedule so that you will be in the classroom at the 
start of course activities on Monday a/id that you *>y111 ^not have to hurry 
your departure on Friday. . , 

y Information about local travel, transportation, ancj local hotels is enqJjDsed 
for your assistance. We believe that you will wish to make your own fiotel • 
or motel reservations. . , * - 

We look forward\to seeing you at the course, and we will do everything in 
our* power to mk\ this course a pleasant and reward^ inexperience for you. 



Sincerely yours. 



^ (s1gnatur§7 
Course Cobrdlnator ^ 



Note : - If something dUpTops which makes It Impasislble for you to attend 
the course, please telephone ^( number) or write. thls^ off1ci& Immediately, in 
order that another applicant may be admitted to the course in. your p>ace.. 
Please do not arrangie fcpr a substitute without first getting the 'approval 
of -this office. • ' 



(SAMPLE STANDBY (lETTElO. ^ 



• , (Institutional Letterhead) 

' ■ ' " ^ (Date) 
- lo • 

Dear (Name): » - \ * - y ' • 

We ^lave received your application for. adfnission to the course '*Ef fluent 
MoBi.tejring Procedures: . Nutrient's" to be condAted aft (name of institution) 
during the. period- (date to date). * ^ 

We would be most pleased to, enroll you in this course, but by the time we 
\ received your application, all .available positions in the class had beeri 
reserved. As you may know, we limit the class size to a fixed number 1n 
order to provide for the greatest possible amount of persona^ ija$iruct ion 
, during the*cour^e, and to provide each, participant with the gVeatest possible 
opportunity for actual practice in the lat>oratory. . 

-We have made a -tentative reservation for you in the,Jpxt offering of the 
course, which is. scheduled to be given (dates). If TTiis 'will . be satisfactory 
tc^you,' please write or call us wtthin (number) <iays, so thatvwe can confirm 
your reservation, • \. 

\ In^ tHjJtantime, we have placed your name on the'waiting list for the course 
oj^tes^mich you requested. If a vacancy does become available, we will let' 
yoi^'know immediately', 

' ' ^ Sincit^ely yours. 



(signature) ' 
Course Coordinator 



/ - 
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(SAMPLE LETTER OF REFERRAL) 



(Institutional LetWhea^l) 

• . / • " ^ ■ . , - • ' 

: ^ (Date) 

^To • ' / ' ' 

Dear (Name): , , . ^ 

-* k 
We have received ydlir apfxllcatlbn for admission to*the course "Effluent 
Monitoring. Procedures: Nutrients," to be conducted at (name of Institution) 
during the period (date, to date)/ - 

Based on our review of your previous laboratory experience, we consider that 
it would be verv doubtful. whether this course would provide you with all-^the 
knowledge and skills you will require to perfown the self -monitoring tests 
and measurements on your rminicipal wast^ter effluents. 

». «» y 

Accordingly," we are confirming your res^grvation in this course, subject io ' ' 
your first satisfactorily coirtplteting the course (title of "Basic Jkills'* course). 
This course will be coMucted at (location) (dates;. We have made a tentative^ 
reservation for you to attend this course. Mease let us know if you can 
attend this offering of the course. * ^ , 

If you must delay, taking the cpurse,(narafe of "Basic Skills" course) at this 
•time, then it will be necessary to delay your acceptance in the coiiVse which 
you have requested. , * i 

In the course (name of "Basic Skills" course) you will learn many things not 
covered in the later course,, including use of the analytical balance, preparation 
and standardization oil laboratory reagents, care and maintenance of liboratory 
supplies and equipment, and related tasks. 

We are most anxious to help you learn to perform all the tasks required .for 
fllf-monitoring of your municipal wastewater effluents. Please let us know 
if you can carte to both cQurses. 

^ . Sincerely ^Cfurs, / * • . 



(signature) 
Course Coordinator 



96 



(SAMPLE LETTER OF WELCOME) 



, . . . " (Institutional Lefterhfad) 

^, ^ ' : (Date) 

TO: Bourse- PARTiclRAwfs - " ' . ' ^ 

We are looking forward tp your ^Sirticipation in the course "Effluent 
Monitoring Procedures: Nutrients**, stheduled for presentation at this Center' 
during the perjcfd (date tb date). If you find you cannot attend the course, 
\ please calT us (telephone number). c ^ ^ . 

, To assist your planning and preparation for this course, the followijig items 
are encl6sed: ' • . 

!• List of hotels and motels 

2. ^Information on local bus transportation and citjfciap, (NOTE: If bus 
service is used to the Center, you must have ey^^ fare of (amount) on 
on boarding bus). 

' On your arrival in the classroom you will be pr(y/ided a. course mafhfal and related 
materials. Production schedules make it impossible to mail manuals to you in' 
advance of cburse date. 

The course will star^t at 8:30 Att on flonday, (date)' in {.room identification) and - 
will close no later than 12:30 PM, Friday, (date). At the conclusion of the 
course, a certificate will be awarded verifying which analytical measurements 
you have gerformBd in a satisfactory,^anner. Please arrange your travel schedule 
for art^er closing exercises. (Approximately (numbeir) hours should be allowed for 
travel from (name of institution) to the airport.) 

This course involves a considerably amount of if«)rk in the%laboratory, using con- 
. centrated acids and bases. Youvivl want to bring appropriate clothing.-? 

(Name), of our staff, is serving as Course coordinator and will be available to • 
assist you in solving any speci&l problems you encounter while attending the ' 
' course. v 

Should you have questions or desire assistance in any way. pTease do not hesitate 
to contact us. 

^ ^ • Sincerely yours,. 

• , (signature) . 

Director ' . • . " 
Institution Name \ 



ST 12- 

ERIC 



1 



(EXAMPLE INFORMATION SHEET) 



DOWNTOWN HQtFI S 



/ 

CINCINNATI AN HOTEL 
6th & Vine Sts. 
< Cinqinnatl. Ohio 45202 

Phone: 513/241-0180 

* 

Single $6.45 

Double 8.60 

Twin 10.75, 

225 Rooms ' . 

Meeting ^om 1 - Capacity 25 

TV, restaurant* adjoining 



NETHERLANO HILTON HOTEL - 

35 W. 5th Sirest . 

Cincinnati, Ohio 45202 - ' 

Phqne: "513/621-3800 

Single $22 .TO 
Double ' 30.00 

Twin 34.00, . . 

Family plan, 800 rooms, TV, ineeting 
room^ 15 4 Cap. 70-1500/ special Gov't, 
rates - $16.00 single, /i23. 00 double. 



$24;00 - twin. 



- - " • •> . 

* TERRACE HILTON- HOTEJ^ 
15 W. flth Street / 
Cincinnati, Ohio ^SZOZ 

Phone: 51 3/381 v4000 ^ 

Single $23.00 
Double 31.00 

Twin • 35.00 ' ' ■ ^ 

~ Family plan, 350 rooms i mfeeting roqms. 
\ 4 - cap. 75-400, Color/TV*' special Gov't, 
rates - $18.0ftHing1e, "$25.00 double, 
. $26.30 - twin. 



STOIjFFBR's CINCINf^TI INN 
150 i*. 5th. Street 
Cincinnati, Ohio 45202 

Phone: 513/721-8600 

Single $25.00 - 28/!oO 
Double 31.00 - 34.00 
Twin . 31.00 < 

462 rooms, meeting rooBS 11, cap. 50-550', 
swimming pool, cocktail lounge, sauna 
b^th, color TV, Gov't, rates - $20.00 
single, $26.00 double. 



HOLIDAY INN. 

8th & Linn Sts. . 

Cincinnati, Ohio. 45203 

Phonef: 513/241-8660. 



Single 
Double 



$22.00 
28.00 



> 245 rooms, meeting rooms 4 - cap. 25-135 
Jr swipiing pool, TV, 2 dining rooms, and bars; 
' night club "Too of the Inn" (entertainment 
nightly). 



• 



NOTE: We recommend you checking the rate at the time you make your reservation In the 
event there has been a price increase." 

*** ' 

.-^These hotels and motels are listed for your Information to assist you In pUnning ' 
for your accommodatians during your stay In C1n<iThiwt1 n^lle attending our train- i 
Ing course, and* does not Imply endorsement by the Office 9f Water Program Opera- 
tions, U.S^ Environmental Protection Agency. ' 



O * REQUIRES TRANSFER TO SEQCNO BUS. 
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BUS SCHEDULE 



(EXAMPLE PMFORflATlON SHEET) 



If BUS NO. 53i^- AUBURN/aiFTON 
BUS 1M). 78 - LOCKLAND/READING 



. 1 

1 BUS. NO. 53 

Sixth ;i Vine 


I 

Arrive 
St. Clair 
& Vine 






1 » 
Leave 

Sixth & Vine 


BUS NO. 78 


A^rlve^ 
St. Clair 
& Vine 




AM 






AM 




AN 


7:1b , • 


7:36 






7:09 . 




7:22 


7:4^ ' V 


7:59 






7:27 




7:40 


8:03\ 

\ 


8:21 




- 


7:y 


« 


7:57 


' »:25 \ 


8.-43 






8:04 




8:17 


8:46 \ 

\ 


9:04 






, 8:40 




8:53 ' 


\^ BUS HO. 53 

|.eave \ 
St. Clair \ 
t \ 
Vine 


• 

* 

Arrive 
Sixth & 
. Vine 






Leave 
St. Clair 
& 

Vine 


BUS NO. 78 


• 

Arrive 
Sixth a 
Vine 


« ■ PM \ 

\ 


« « 

PH 






PM . 




' PM 


\ 

12:30 . \ 


12:48 






12:08 




12:24 


1:02 


1:20 






12:29 




12:45. 


1:33 . 


l:5f 




% 


12:50 , 




1:06 


2:05 


2:23 






2^54 




3:12 


2:36 


2:54 






3:11 




3:29 


2:58 


3:16 






3:28 


* » 


3:46, 


3:21 


3:39 




1 


3:45 




4:03 

> 


3:41 


4:02 


/ 




. 4:01 




4:19 


4:04 


. , 4:25 






4:1,7 


' \ 


4:35 


4:28 ; 


4:49 






4:27 




4:51 . 


4:52 ^ * \ 

^ 1 
1 

. ^ \ 


5:13 






4:49 .♦ ' 




S:07 



NOTE: 



iiLes a I 



ERIC 



The above t>^-rop^es are the most direct routes t,o the Environmental Res#rch tabora- 
tory, 26 U. St. Clair Street, Cliacl^natl, Ohio.- Information has\b«en provldeil by the 
Queen City Neti%. Times selected are those most apt to be iised J:(y students attending 
NIC Training Courses. Arrival times are. approximate, and wfll vary b^use of road 
end traffic conditions. 
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(EXAMPLE INFORMATION SHEET) 




C2-10 



100 



FKNI QKATER CWCHIMATHUiraiT 
rO U.S. 9A ST. CUUI PAaUTT 

IMMM IS (Nw* m SMb) 

EXIT HOmi ST. TO comuM. net.. 

mCHT TO UARSHAU AVE.. LEFT 
TO «00L£ RO.. «GHT TO ST. CLAIR 
AND f ACILITY. 



EXIT READING RD. TO lURNH AVE. TO 
«■». H. TAFT RD, LEFT TO J^FBtSON AVE.. 
RH3HT TO Ef A FAClun 

>IOIi OKATB CiiCIINATI M VOIT 

y TO ui. 9A moi so^PAaun 

( ^mm4m 71 (Ntrtli) 

IMTBdTATC 7B TO INTBSTATE 71 
,T0 nOQE ND. (NdRTH) EXIT 70 
9A FACtUTY. y 

mm n. clam PA^iUTr 

TO MDOi PACnJTV 

JffmOH TO HcMaAN, LEFT TO 
MTCRSTm 71 NOfTTH. EXIT MOGE 
RD. NOmW TO FACtUIY. ^ ' ^ 

mCHT ON ST. CLAM TO RlDOLE M).« 
1^ ON MAMHAa AVE.. MQHT ON 
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Oetermlriation of Calcium • 
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Detennlnatlon of Coppei%. ^ 
Mfgneslum, Manganese ^n^2ijic 

W<STRUCTOR ~ 



Determination of Lead 
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Determination of Mercury ^ 
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PART II INSTRUCTIONAL PACKAGE WORKSHEETS 



For each, Efflueniytonitoring Procedure (cSfimonly termed "EMP" b)/ 
Instnjctors> in the Student Reference Manual , there is an Instructional 
Package Worksheet (IPW) in this Guidt, The Worksheet is for guidance 
y to the Instructor for development or tte subject matter covered' in the 
course, ^ • 

These. Worksheets are not scripts > The Instructor will need to make 
extensive .and detailed preparation in order to perform the' assigned. 
^ V tasks effectively and efficiently. The .Instructional Packages do 
* provide a perspective on the background of each analytical procedure, 
' lesson-?by- lesson learning achievement leveiJs the students should atjtain, 
an indication of available audiovisual ancf other Instructional resources, * 
and a recommended course of action in ^e-course preparation and classroorn/ 
Jabpratory yistraction.- ^ 

^ Application ofShese Instructional Packages wtll help the Instructor" to* 
reduce the time required for 'planning ^nd organizing a strategy "Sf prep- 
ara^tiorrand instruction. But time ancffeffort are required for physical 
preparations for.classroogi and laboratory instruction; time and effort 
are requirefd for rehearsa^s^ of Instructor performance in classroom and 
laboratory. T^ese requirements never tan be met by such a Course Guide 
as this;'i|ltimately the Instructor is^he key person in 'assuring that the 
student acquffes the needed knowl edge ,d nd skills. \ * ^ 
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DETERMINATION OF BORON, CURCUHIN METHOD 
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. as applied in 

WASTEWATER TREATMENT FACIUTIES 

and in the 
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PART II INSTRUCTIONAL PACKAGE WORKSHEET 

■•■ • ■ ■ " ./ 

A, Determination of Boron, Curcumin Method 

1. This method the only. .acceptable methdff listed in the Federal 
Register. 



\- 

1 E(Jition of 



2. The reference used is, from the 14th E(Jition of Standard Methods 
for the Examination of Water ahd Wastewater, 1975 page 287. 

3. ' Student"* will prepare one blan^k, one calibration standard, eind 

-carry them through the. procedure with one unknown sample prepared 
by the instructor. 



A. 



Ill 



c 



' • . aUIDELINES FOR 

• •, INSTRUCTIOHAL PACKAGE WORKSHEET 

* * 

SUBJECT MATTERr Determinatton of. Boron, Curqunin MeJWiod 
UNIT OF INSTRUCTION: Siffinary of 3 Elements 
ESTIMATED TIME": 240 minutes . 

JUSTIF^I CATION FOR THIS INSTRUCTIONAL OBJECTIVE: Many i^ional Polltrtion 
Discharge Elimination System Permits req/ire t'he determination of boron 
pV elsejDf metals usi>jg similar colorirrastric procedures. 

ENTRY LEVEL BEHAV1t»R: The learner must /ave'skil Is -equivalenl. to tho^e in 
the Level I Course, Basic Laboratorvf Skills. must also know how to 
use a st)ectrophotdiiieter and how to Construct a calibration graph. . 

A. INSTRUCTIONAL OBJECTIVE:, / ' , ."1 . . 

1. Terminal Behavior :- The leaV*iTCr. will' locate and scan_Pri)cedures_A,_B^ 
. C and 0 which give direction^ for preparing to 'test the sample. Then- 
'he will record .sample tdentffidation informatioa, prepare a blijik and 
at least one st^darcl,, .measure out sample, treat each solution .to 
> develop' col qr, filter the awnple, lobtain amd post- absorbance readings 
.for h>s solutions, cpnstruw, a. call brat ion. curve from cla^s results, 
yse\|this, curve and his ababfbance va>Jue- for the sample to find its 
borfn concentration » submit hiis graph and jcompleted data sheet to the 
instructor," and participate in a suumary session on Procedure J and 
d&nditiofis critical to tw test, all according to the Procedures, in 
the EMP. • 7 ■ • . . . 

•2. COhditipns : He will be/given the- EMP,*classroom"-instructi'on,- copies 
. /of the" EMP data sheet and calibration gr>ph form, cleaned equipment, 
the required reageVits, -a sample, absorbemce values from. the class, 
"aypc^. total working tijite of 200 mi m»tfts • /• ,^ 

3. ^epted Performance : >iis' techniques must confbrm to those described 
' the EMP according to an Instructor's ratina. In additipn, his 
' mswer must agree within 0.02 mg/:w^er of ^he^class av^age unless 
some Explanation of the dTsagreement is accepted by the instructor. 

B. Instructional' resources:; ' ^ % ' - . . 

1. Available Media: '.•"Standard Methods fcr the. Examination Of Hater and 
Wastewatv*" 1975 EPA "Methods for Chemical Artal^sis of Water and 
• /Wastes,"- ;i 974; EM»>, "Dtet?nnination-"of Bbron, Curcumin Method;" Copies 
of the^EMP Data Sheet and Calibration Graph,' overheads (4) of the 
EMP Fl^ Sheet, EMP Data Sheet, EMP Calibration firaph and 9 bist of 
* Three 'Conditions Critical t^ Test Accuracy. ' - u - 



2. Sugqestejl Media : None 
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INSTRUCTIONAL APPROACH; y ' ^ ' 

1 . Preparation for Instruction ; ^ 

a. Duplicate copies for the students of the EMP datasheet yd 
calibration graphs (OPTIOK: Two completed sheets of eatt^ win 
be" required for each student--0De for, him and one for the record. 
Tou can distribute 1 data sheet and 1 graph form, and Jatjer ' , 
duplicate thfe comp,^eted sheets submitted by the student. AT- . . 
ternatlvely,. you can distribute 2 of each shpet and have the » - ' 
student make copies:) ' ' . , 

b. Check the wa'tef'bath fov cbhslstency §^ test temperatur^''(55 > ^'G)..' 

■• ■ , ' ■ • ' . ' ' }' ' • ' 

c. Check evaoporating dlsfies for unlfontilty of size and' cbmpdiltjon. 
They mus.t be clean and free of scfratches. . . ' 

d. Check on 'the number of evaj)qrat1n^ dishe,s your "water bath{^) can ' 
hald. One 4ish requires aibout 5 sqi^re Inches o^^pace. Decide how 
many-are available'^p^er student jJurtng tl^e' test. .Plarv asstgnment * 

* , of standards -^[cwndlrjgly, ' ; — ^ - — -^^^^ 

' ^ ^ \ ^ ' • ' • ' - ' y . 

e. Plan the table needed on the'chalk board'for, studengs to'post - ' 
absorbance results. ' - , \ . * ' • " ^ ' . , 

. ^ ; ' ; . • \ ^ 

f. Mate* out .tags for the Sample B&ttles ^1 p6r ;j students) includtna ^ - 
the information required for the EMP Data Sheet. *' ' 

g. Obtain or plan to pwparp a sample (1.0, ml jjer student) with'boroti - 
concentration between O'.l to 1. 00 m§/1iter. Sampler dilutions extend 
this range of applicability. - '/ ^< ; » 

h. See that the equipment and reagents reqcrired fo^^ elich 5tud?nt to do' 
the planned ^'Student Perfonnanc^s" jre prepared And* assembled' 4h the ' 

, laboratory; \ ^ • " ' , . , , • 

Z. Sequencing ; ^ ' ^ ' ' . 

a. Wesson one - 195 minutes * ' ^ ^ .^ . 

This time includesSO + minutes for an evappra^tfon process^, StiJdentr 
should periodically observ^, the test solutions during evaporation "but- 
• they can work in a 20 minute. briiaJc' durtng that procesjj. i v ' 

b. No Break ^ * , ' , ^ / ' 

(Alternativ^: There can bera brlak of Jndefinite/lenqth before ' . 
Jhe next lesson on eonstrifcting th^ calibration, cuNe). . 

c. Lesson two - 25 m+nutes^ ' ^ « » ' » . * 
' d. No Break . 

(Alternative:. Ther^ can bi^ a bfeertPof indefiWt? length before the 
final .summary lesjon.) ' * 



. e. Lesson three - 20 minutes • * • , 

0. IPW EQUIPMENT^AND SUPPLY REQUIREMENTS - • ♦ ' - ' 

. (1 t)lank, 1 standard, I sample) ' : . ■ 

.1 . For Each Student ; , * ' ' 

a. 1 beaker, 50 ml ^ . , ' ' 

b. 3 dishes, evaporating, porcelain, 100 ml, equal diameters * - 

c. 1 long dropper, 1-2 ml with bulb . ' ^ 

d. 1 piece filter paper, Hhatinan No. 30, to fit funnel 

e. 3 flasks, volumetric, 25 ml, with stoppers' 

f. .2 flasks^ volumetric, i;)0 mJ, wl^h stoppers 

g. 1 funnel, fluted,- 60% 40 nm diameter, SO mm stem length 

h. 1 qlass rod, short * 

i. 1 pipel< measuring^ Mohr, 10 ml 
. j. 3 pipets, VQlunetric^, M ml 

k. 1 'plpet^, volumetric, 4 ml ' . . 

1/1 prMipet oh pipet bulb 

m. ^ sTfTfrring rod (polie^man), polyethylene, about 6 inch length 
n. 1 support, ring stand' with small ring 

L^' l triantile. cUv (for filter f unnel) 

p. 2 wash bottles, polyet,hylene squee/e type (one for alcohol, -one 

for, water) . ^ . ' ' 

q. 1 wax pencil 

' 2. Shared : . * k 

a. 1 set of volumetric pipets (2, 5, 8 and 10 ml) per 4 students 



b. 1 sample bottler tagged, per 3 students (polyethylene or alkali- ^ 
, . ^ , resistant, boron-free g'las§ware) 

c. 1\ spectrophotometer per 3*^students for use at 540 nm, with cen(s)/ - ' 
" ' jminimvrrt path length of 1 cm'; box pf lint-fjree tissues by eacK 

' • ^ instrument and cont;3ifter for wastes ^ ' ' , 

' d- 1 thermometer, degrees C, per water bath 

' e. X water bath(s), constant temperature to matntaln^ 55 j; 2^*0. JUiumber 

required depends on size of batJv^d planned student assignment. • 
^ (Each* 100 ml evaporating dish requires about. 5 square Inches of 

space;) • /. * 

* E. IPW 9mm REQUIREMENTS: • 
(minimum amounts pfir student) ' 
. . -r ■ . • ' 

300 ml distilled water, boron-free 

ml Curcumin reacfent (95% ethyl alcohol, curc'umin, oxalic acld, 

' concentrated hydr'bchloric Jictd) ' ' ' . ' .• 

100 ml 95X ethyl alcohol 

jjf 100 ml stock boron solution (For accuracy in prej)aratioh» it* is convenient 

to>ak6 1 liter of this solution. In turn, 100 ml of stock is re- ' 
V , Qylred for 1 liter of .standard solution.*) 

O • • ■ ' , • Page No. 14^-5 
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I 

25 ml i standard boron *sotut1or\r-Pr«pare fresf on day of use, (For 
; accuracy, it Is convenient to make 1 -lltir of this solution,) 

* ■ [ r ■ ' > - . > . 

1 mir sample with boron concentration betw^n 0«1 to 1.00 mg/Tlter 

1 (It ,1s convenient t6 dilute say 20 m1 of standard boron: solution 
% j .to 500 ml to give a concentration of 0.4 rfig/)11ter so sample 
fabsorbance falls below the midpoint of the calibration curve.) 



1 
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GUIDELINES FOR 
INSTRUCTIONAL PACKAGE WORKSHEET 



SUBJECT MATTER: Detenn1.nation of Boron, Curcumin Method *^ , • 

UNIT OF INSTRUCTION: Procedure A, Preparing to Test the Sample (with, references 
to Pnocedures B, C,and D); Procedure E, Preparation of Standards^ Procedure F, 
'Color Development of Standards^and Sample; Procedure G, Removal of C^tionic 
Interferences from the Sample(s) and Procedure H, Spectrophotometric 
Measurements . 

LESSON: 1 of 3 

ESTIMATED TIME: 195 minutes . , ' * • 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner must perform- these 
procedures An order to determine boron concentrations In samples. 

EI*TRY l^EVEL BEHAVIOR: The learner must have skills equivalent to tfiose in the 
Level I Counse, Basic Laboratory Skills^ and he must know how to use a 
spectrophotometer, ^ 

INSTRUCTIONAL^ OBJECTIVE; 



,1. Terminal Behavior : The"1^iarner will locate and scatt Procedures A, B, 
C and D which give directions for preparing to test the sampte. Then 
»)e will record sample idehtification information, prepare a tiank and 
'at least one calibration ^standard and measure an aliquot of sample, 
treat each solution wtth curcumin reagent and evaporate t0 dryness to 
develop a colored product (rosocyanlne), dissolve the product in 
alcohol, filter the sample solution, and measure absorbances of all 
processed solutions, keeping indicated records and performing all 
according to EMP Procedures E, F, G and H. 

Conditions : He will be given classroom instruction, the EMR, a copy 
of the EMP data sffeet, the required equipment cleaned and ready to 
use (Procedures B & C), the required reagents (Procedure D), minimal 
suj>erv1sion and total working time of 175 minutes. , ^ 

3. Accepted Performance : His techniques must conform te those described 
In the EM^ according^ an instructor's rating. (Particularly note if 
he checks evaporatinVifshes before u^, uses correct pipetting , 
techniques and observes the evaporation process. } 

INSTRUCTIONAL RESOURCES: 

1. Available Media : EMP, overheads ii) of EMP Flow Sheet and EMP Data 
■ Sheet, copies of EMP Data Sheet 

2. Suggested Media : ;itone - 
C. INSTRUCTIONAL APPROACH: 



1. Presentation : (20 minutes) 
' a," Introduction - draining Guide I 
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Overview of test - use^Kferhead df EMP Flow Sheet 
c. Procedure A ^ 



(1) €0 through A, steps f^to note references to and locations *f 
EMP Procedures B, C, l^l^^Any Instructional remarks about thesci 
Procedures can be madeH^^^thls time, * 

(2) A, step 5 - DisbrlbJte c^s of EMP "Example Laboratory Data 
Sheet."- Use overhead of 'swf to note the format with step . 
designations In left colimlfe^^^ A 5 and A 6 as examples of 
using the sRe6t wUj^he 

is) a; step 7 - Note students wlfT lfegln wfth Procedure E, 



Preparation of Standards. 



d. Procedure E.^ 
(1) Read thrbugh E, step 1 to noteHhe division of this procedure 

for establishing or checking the c?^lJlbrat1on curve. 

^ (2) E, s|Bp 2 - assign a<4)1ank and at one standard to each 
studlnt. Announce that they will po^t.fesults so class can 
construct a calibration curve. 

e. Procedure F 

(1) Read through F< step 1 to note the dlvlsti^ of this procedure 
' for establishing or checking thp callbratt^mx curve. 

(2) F, step 2 - Go through the notes about the evaporating dishes. 

(3) F, step 3 - Note srjfailUvolume (170 mlVto be. measured. Remind 
class to use clean, dry pipet foreadfr, wlplng.excess off 
outside of pipet, care In adjusting meniscus. " ■ 

(4) F, step 9 - Assignment: All are to do the san^le. If 
dilutions are planned,-^s1gn them now. 

(5) F, step 14 - Breaks: Eac^ can take breaks here but each 
should observe the progress of. the evaporation and the 
appearance of the product when- dry. ^ ^ 

(6) F, step IB -note 15b^ 

(7) F, step 36,- note 36b ^ ' 

f . Procedure G " ^ 

Asslqnment: All are to do all of Procedure G. - 

(1) G, step 6 - note 6a ^ , 

g. Procedure H ' 

Assignment: All are to^do alT of Procedure H. 



Student Performance and Evaluation: (175 
Ai»"stated In the ins t r octl o nal 



mlautes) 



ESTIMATED TIME: 25 minutes - - . 

JUSTIFICATION FOR THIS IffcTRUCTIONAL. OBJECTIVE: This ^fllorimetric procedure 
requires a calibration curve to determine concentrationsw 6f bdron.- 

ENTRY LEVEL BEHAVIOR: The learner must Jcnow how to xoRStruct and use a 
calibration graph. * . .v; 

A. INStilCTIONAL OBJECTIVE: ^ 

1 . Terminal Behavfor : The learner Is to post his absorbance results, 
participate In a: discussion of the posted class results, construct a 
calibration graph from the S6t of absorbances 'chosen by the -class, 
use this curve and his absorbance value for tKe sample to determine 
the concentration of boron, record the result on the data sheet and 
submit the graph and the completed data sheet to the Inst^ictor, all 
according to EMP Procedures I and K. 

Z. Conditions : He will be giveri the EMP, a copy of the EMP^Ca]1bratfon\ 
Graph Form, ,atisorbances from the class, minimal supervision and total * 
worthing time Qf 10 minute; plus .5 minutes In group session. . 

3. Accepted Performance : His work Is to donforra to the Instructions In 
the m and his concentration for the sample must agree within + 0.02 
mg/l1ter of the class average unljess some explanation of the d1?agree^ 
ment Is accepted by the Instructor.. 

B. INSTRUCTIONAL RESOURCES: 

1. Available Media ; EMP,- overhead (1) of EMP Calibration Graph,'. copies' 
of graph . 

• ■ . • ' » 

2. Suggested Media: None 

C. INSTRUCTIONAL APPROACH^ 'J 
1. Group Session : (10 minutes) 

a. Have students post absorbance results for their standard and sample* 
.-- b . With cUss^ ^hoose-a^-set of tbeorbtiKf ^valt^ to tee of etf tff codtetruet 



a calibration curve. 



c. Read through* I, step 1 to note location of procedures for checking or 
establishing a calibration curve. 

J*- • 
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. d/)k)te Procedure K on using the calibration i curve • 


- 


e. Distribute copies of EMP Calibration Graph Form. You may want 
to use the overhead of same to r6B|1nd studentis how to construct 
.a graph and how to use 1t to get a concentration value for jSksample. 


• 


2. Student Performance and Evaluation: ^fis minutes) ' \ 
As stated In the Instructional (H^jectlve above. ^ 

3. •NOTE: ^Collect the graphs and cqppleted data sheets. 
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GUIDELINES FOR . ' ' 

r INSTRUtTIONAt PACKAGE WORKSHEEt 

SUBJECT MATTER: Detenniiiat,iorv of Boron, Curcumtn Method 

\ ■ . ^ ' ■' '4 

UNIT OF INSTRUCTION:; Procedure J, Checking the Calibration Curve and a 
• Suwnary of Coh(litions Critical to the Teit. , 

LESSON: 3 of 3 \ 

ESTIMATED TIME: 20 minutes , ' , " V* 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The' learner must know how 
to check his calibration curve andshould be alert to conditions crttlcally 
affecting test results. 

\ ' ■ ' ; - ^ 

ENTRY LEVEL BEHAVIOR: The learner must have performed the determination 
• of boron, using the EMP proyided. . , > 

Av INSTRUCTIONAL OBJECTIVE: \ ' ' 

1. Termifia] Behavlolr; The Tearft^r Is participate lA a summary session 
.on critical conditions ^of the test and learn the procedure for checking 

calibration curves. 

2. Conditions : He will have the EMP and any notes he made and a total 
•time of 10 minutes. $ \. \ - 

3- Accepted Performance : Actlvg participation In the session as judged 
Dythe Instructor. ' - • 

B. INSTRUCTIONAL RE'^URCES: 

1. Available Media :^ EMP und overhead (4) of conditions critical to test 
accuracy. , , , . vj 

2. Suggested Media : None 

C. INSTRUCTlbNAL APPROACH: ' V . 
!• Discussion: (10 minutes) 

a. If time between fesson 2 and 3 permitted the instructor to correct 
the data sheets, return them now and make any comrtents of general 
interest. If sheets are not ready, for return, announce that in- 

• structor will do so as soon as possible, • 

b. Use overhead and the EMP to emphasize conditions critical .to 
accurate performance of the test: 



temperature for evaporation - 1?, step 14 Motes a and b — ™— ~— 
length of drying time • F, step 14 Notes e and f 

effect of evaporating clish cj^^racteri sties • F, stjep 2 and H step 4 notes 

' • . , 120 • ^ ' ■ ' 
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€• Note information on ^iluti^rrg sampHs • step. 10 notes 
4. Briefly go. through ^Procedure J, ^'Checking the Calibration Curve: 
/ . (1) Recall when'a check is used - E Note .1a ' . " 

0 (?) Note acceptable range for check r J NiSte 5a . 

2* Student^]>erformance and Evaluation ; (ip minutes) 
.As stated in Instructional Objective above. - ^ 
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A PROTOTYPE fOR THE DEVELOPMENT OF 
ROUTINE OPERATIONAL PROCEDURES 

for the 

VOLUMETRIC DETERMINATION OF TOTAL CALCIUM 

_ v 



as appll^ 



WASTEWATER TREATMENT FACILITIES 
and In the 

MONITORING OF EFFLUfeNT WASTEWATERS 

y . • 



9 



Instructional Package Worksheet 



National Training and Operational Technology Center 
Municipal Operations and Training Division 
Office of Water Program Operations \ 
U.S. Enylfonmentiil Protection Agency . 



CH.c>.1pw.i;8.77 



PART II INSTRUCTIONAL PACKAGE WORKSHEET^- 
B- Detennination of Total Calcium (Volumetric Method) - ' 

1, The. Federal Register lists an alternate procedure by Atorfic Absorption, \ 
This rfeference can be found in Standard Methods for the Examination of ^ 
' Water and Wastewater 14th Edition,- 1975 page 148, / 



2. The volumetric procecHire was selected since it can be performed with 
inexpensive, readily available, conventional laboratory glassware. 
If a laboratory is equipped with atomic absorption instrumentation, 
the atomic absorption method would be preferred, 

3. Student will prepare calcium stock and standard solutions and*standardized 
EbTA soljjtion. "Student will digest, titrate and calculate the result of 
the analysis of a sample prepared by the instructor. 





fiUIDELINES FOR 
INSTRUCTIONAL' PACKAGE WORKSHEET *" ^ 

SUBJECT MAHER: Valumetric Detennination of Total Calcium ^ 

9 

UNIT OF INSTRUCTION: Suimary of Three EJements ^ 

GH. ca. EMP.-1.1.76 

ESTIMATED TIME: Five Hours . " • - • 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBOECTIVE: The reporting of Total Calcium " 
is required by many National, Pollutant ^)ischarge Elimination System Permits. 

'■■.-> 

ENTRY LEVEL BEHAVIOR: The learner-must have Completed Course I, Basic Uboratory 
Skills or have shown competence in the areas cowered- $y this course. Course II 
is not a prerequisite, but. is desirable. .The learner niust also be able' to 
perform the fpllowing: - v 

1. Adjust pH of sample > 

2. Use an analytical balance »^ . > 

A. INSTRUCTIONAL QBJE-CTIVE , - 

•^^^ \ 

1. Tenninaf , Behavior - The learner will perform all-jlaboratory work and ' 
calculate results. ^ 

2. Conditions - The'learner will -have available all necessary glassware, - 
reagents, and equipment along with 8 copy of Volumetric Determination ' * 
of Total Calcium Effluent Monitoring Procedure. 

3. Accepted Performance - Given a checklist to be kept by'theinstructor, 
the -student will obtain 80«. He will also repeat the analysis until , 
80% is accomplished. - 

B. INSTRUCTIONAL RESOURCES: - ' ' 

1. Available Media ; Volumetric Determination of Total Calcium Effluent 
ninltoring Procedure. 1974 EPA Methods of Chemical Analysis, page 175. 

2. Suggeste<f Media: Overheads showing digestion of 'sample 

C. INSTRUCTIONAL APPROACH : (Sequencing) Theoretical cpncepts of EDTA Titrimetric*^ 
method to be discussed in the claSsroom. Procedure description to include the. 

• digestion techniques and pH adjustment to the sample>. Analyses which includes 
student performance as well as instructor evaluation* IPW Equipment and Supply 
RW^raBents - see page 2-5, part A of Effluent (tonitoring Procedure. IPU 
Reagent Requirements - see page 2-5i part^C of Iffludnt Monitoring Procedure. 
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GUIDELINES FOR 
INSTRUCTIONAL PACKAGE HORKSHEET 



SUBJECT MATTER: Volumetric Determination of Total Calcium " , 

UNIT OF INSTRUCTION: Theoretical Concepts i 
LESSON NUMBER: 1 of 3 ^ 

ESTIMATED TIME: 1 Hour , / 

JUSTIFICATION FOR THIS INSTRUCTIONAL* OBJECTIVE: The reporting of Tot^if 
Calcium 1s required b/many National PallutanJ Discharge Elimination 
System Permits. ^ 

ENTRY LEVEL BEHAVIOR: The learner must have completed Course I, Basic i , 

Laboratory Skills or have shown competence in the areas coVered by this course. 
Course II is not a prerequisite, but is desir4i)le. The learner must also be v 
able to perform the following: 

J. Adjust pH of sample 

2; Use an analytical balance > « ' ' 

A. INSTRUCTIONAL OBJECTIVE: . , , ' 

^. TerminaT Behavior : The learner will partkiffate in classroom discussion. 

^* " ' ' * i 

2. Conditions : The learner will have 9 copy of the Volumetric Determination 
of, Tata! Calciwn Effluent Monitoring Procedure. 

3. Accepted Performance" : The 1 earner wIlT answer all questions orally given 
by the Instructor.- 

B. INSTRUCTIONAL RESOURCES: . • . ' 

1. Available Media : Volumetric Determination of Total Calciimi Effluent 
Monitoring Procedurfe. 1974 EPA Methods of Chefhical Analysis, Page 175. 

2. Suggested Media : None ♦ * ' ^ 

C. INSTRUCTIONAL APPROACH: (Sequencing) The Instructor should ^cover the basic 
chemistry of EDTA titrimetrlc method of detennining calcium. The color changes 
of the titration should also 1)6 Mjpliaslzed at tttJs time. 
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guiqelineS for r 

INSTRUCTIONAL* PACKAGE WORKSHEET 



SUBJECT MATTER: Vo1un)etrk^Detennina|^ of Tota/ Calcium ' ' 

UNIT OF INSTRUCTION: Procedure Descri-ptlon ' • . ^ , 

ESTIMATED TIM£\^ 30 Minutes 

LESSON NUr«ER: X of 3 * ■ ' ' . • ^ . 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVP: Thej-eporting. of Total Calcium . 
is required by many National Pollutant Discharge Elimination System Permits. 

£NTJiy LEVfL B£h)wI8R; The Iwuer mist- havfe cempleted ioyorseJ^ Basic <Laho>^tory . 
Skills or have shown competence in the areas covered by this course. Course H 
is nota prferequisit^, butts desirable, , Thelearner must also be' ablip to 
perform the following: 

K Adjust pH of sample' • ^ 

' .2i, Use aji an»lyticar tialance 



•A. ifeTOUCTIONAL OBJECTIVE: 



1. Terminal Behavior : The learner wmj^rticipate in classroom discussion. 

* ■» 
7- ConditioYis: . The learner wilt have a copy of the Vo1umetric4ietermination 
of Total Calcium Effluent Monitoring Procedure. , 



3, Accepted Performance :'' The Ifearnec will answer ^all questions lorally given 
by the Instruator. ' \^^^ ^ * 

B, INSTRUCTIONAL RESOyRCfS: ^ ^ > 

1. Available MediitV Volumetric Detennlnrftiorl of Tot^il Calciwn Effluent 
Morvitbring Procedure. 1974 EPA Methods of Chemical Analysis, page 175* 

2. Suggested Media : Overheads showing digestion and reflux of sample. 

C; INSTRUCTIONAL APf>ROACH (Sequencing) The Instructor should cover the actual 
- procedure, as outlined ri) the EMP beginning on page 2/-n. It should be 
emphasised at thJs point that thfe EDT» must be standardized after prep- 
aration. T*e digestion of the sami^le should be explained. It is also 
'importanlTThat the student be made aware that correct pH adjustment of 
sample is»criti<:aV to the analysis. 



126. 



Page Ik). 15-5 

-■1 -■ • ■ ^ 



\7 



GUIDELINES- FOR , 
INSTRUCTIONAL PACKAGE WORKSHEET 



SUBJECT MATTER: Volumetric Determination of Total Calcium 
UNIT 0^> INSTRUCTION:. Analysis * ' 

LESSOfi NUMBER: 3 of 3 . * 

ESTIMATED TIME: 3.5 Hours 

' ■ • \ ■ . ' 

•JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The reporting of Total 
Calcium is required by many National Pollutant Discharge Elimination 
System Permits. 

« . ^ ' 

ENTRY LEVEL BEHAVIOR: The learnet' must have completed Course I, Basic 
Laborato^ry Skills or have shown competence jn the ar^as covered by 4 
this'course* Course II is not a prerequisite, but is desirable. The 
learner must also be able to perform the- following:* 

1. Adjust pH of sample / . ; * • 

2. Use an analytical balance v , 

A. INSTRUCTIONAL OBJECTIVE: 

1. Termineil Behavior: The learner will perfonir the Total Xalcium 

Oetemination of by the EDTA Volumetric Method. 

_ » 

2. .Conditions: 'The learner will -have a copy of the Volumetric! ^ 
Determination of Total Calcium Effluent Monitoring Procedure. 

Acfcepted Performance : The student must obtain an 80%- on the 
Instructor checklis^t or repeat unt'il he does. ^ 

B- INSTRUCTIONAL RESOURCES: 

' — ' — • — » . ' . 



1. Available Media: Volumetric^etermination of Total Calcium Effluent 

, . sjjonitoring Procedure. 1974 EPA Methods of ChemicaJ^^J^lysis, page 175. 

2. Suggested Media : Photo or color slides of an .actual endpoint color 
change 

ft ' 
C. IHSTRUCTLONft APPROACH (Sequencing) Student prepiares Calcium Stock and 
Standard Solutions^ as well as EDTA solution, student standardizes EpTA. 
Student^digests .sample. Student titrates sample., Student calculates 
results. ' ' ' 
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A PROTOnPE FOR DEVELOPMENT Of 
ROUTINE OPERATIONAL PROCEDURES 

for the • 

> OETEWINATION Of COPPER (Cu**), MAfflESIUM (Mg**) 

iWSANESE (Hn**), ini ZHC (Zn**) 



/ . 



I 



.as applied In 

WASTEWATER TREATMENT FACILITIES 

and In the 
MON-ITORING OF EFFLUENT WASTEWATERS 



INSTRUCTIONAL PACKAGE WORKSHEET 



NatlonaT Training and Operational Technology Center 
Municipal Operations and Training tHvlslon 
Office of Water Prograw Operation^ 
• U.S. Environmental Protection Agency 



CH.Mn.aa.1pw,1^8.77 
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, PART II INSTRUCTIONAL PACKAGE WORSHEpT ' . . 

C. Detennination of' Copper (Cu4r+) Magnesium (Mg++) Manganese (Mn++h 
and Zinc {Zn++) 

1. Copper : The Federal Register^] so provides a colorimetric procedure 
(Neocuproi ne Method) . ThiS' procedure' can be found In standard 
Methods for the Examination of Water and Wastewater 14th Edition, 1975 
page 196. ' ' ' 

2. Magnesium : The Federal Register also provides a gravimetric procedure. 
This procedure can be found in Standard Methods for the £xam1natipn of ' 
Water and Wastewater 14th Edition, 1975 page. 221. 

. 3. Manganese : The Federal Register also provides a-colorimetr1c procedure- 
(Persulfate^Method). This procedure can be found In Standard Methods 
fof th^ Examination of Water and Wastewater 14th Edition, ]97i page 225. 

4. Zinc: The Federal Register also provides a colorimetric procedure 
TDTthlJone Method II). This procedure can be found In Standard Methods 
for the Egjiminatlon of Water and Wastewater 14th Edition, 1975 page 265. 

i • a. The atomix: absorption technique wnp chosen to , demonstrate the use ^ 
of this instrument for the analysis of these metals; 

b. The student prepares his own standard solutions, prepares calibra- 
tion curves and analyses an unknown samF(l€, prepared by the Instructor 
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GUIDELINEf FOR 
^ INSTRUCTIONAL PACKAGE WORKSHEET 

SUBJECT nfOlER: Determi nation of Copper (Cu**), Magnesium (Mg**)', 
Manganese (Mn"*^), and Zinc (Zn**) „ 

UNIT OF INSTRUCTION: ' .■ 

LESSON NUMBER: 1 of 1 ' 

ESTIMATED TIME: 3 hours 

JUSTIFICATIOff FOR THIS INSTRUCTIONAL OBJECTIVE: The learner wiTl nj 
know how to perform this determination if it is required by his 

ENTRY. LEVEL BEHAVIOR: The learner must be able- to: 

1. Perform weighings on an analytical balance 

2. Perform Veighings on a trip or platform balance^ 

3. Correctly use coinnon laboratory glassware sutsh as: \ 

a. volumetric flasks ^ . ,^ 

b. pipets and pipetting bulbs * ■ I 

4. Calculate and use dilution, factor! 1 

5. Prepare solutions of acids safely , \ * 

6. Handle compressed gas cylinders safely 

A. INSTRUCTIONAL OBJECTIVE: / - ^ 

,1. Terminal Behavior : The learrter will record saliiple identification 
J iiformatlort, prepare a blank and series of standards, optimize the 
atomic absorption instrument, and aspirate the standards and samples. 
He will clean up his equipment and use the obtained^data to determine 
the concentration of copper, magnesium, manganese and zinc in a sample. 

2. Conditions ; The learner will^be provided with the necessary glassware, 
reagents, a sample, an atomic absorption instrument ^and a copy of the 
EMP. 

3. Accepted Performance; The learner's technique must be, satisfactory, 
according to an Instructor's rating. His calibration curves and- 
obtained -results must be within ^ percent of the correct value* 
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INSTRUCTIONAL RESOURCES: 



K Avanable.Hedia : EPA "Methods for Chenical Analysis of WaVer and 
Wastes," 1974; Instruction Manual for the Atomic .Absorption 
Spectrophotometer; XT-26 - Atomic Absorption (tape slide); ^ EMP , 
"Detemlnatlon of Copper, Magnesium, Manganese, and Zinc;" TC-29, 
Atomic Absorption Instrumentation Laboratory Briefing (video cassette). 

2. Sugge st ed Mediet : Overheads showing location of. controls of the atomic 
. absorPWon Instrument and theory of atomic absorption. 

C. INSTRUCTIONAL APPROACH (Sequencing): 

1. Classroom: Using overhead projecturals acquaint the learner with the 
basic theojry of atorrfic- absorption. The tape/slide audio v4sual unit 
XT-26 can be used to explain the theory of atomic absorption. Have the 
students read the sections of the EMP and rev-lew the procedurer--^ 

2. Laboratory : Supply the learner with all necessary equipment. Have 
the student optimize the instrutnent until, it is ready for use. Have 

r the student prepare the sample for analysis, prepare calibration 

curves by aspiration^f standards into the instrument, aspifate sample, 
^ prepare calibration curves and calculate results. 

3". Classroom : DiscOss the laboratory performance of the learner. 
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A PROTOTYPE FOR DEVELOPMENT OF 
, ROUTINE OPERATIONAL PROCEljURES ■ 

for the ^ 

DETERMINATldfToF LEAD BY ATOMIC ABSORPTION 
USING THE EXTRACTION PROCEDURE 



t 



as applied In 

if 

•WASTEWATER TREATMENT FACILITIES 

and In the 
MONITORING OF EFFLUENT ^ASTEWATERS 



INSTRUCTIONAL PACKAGE WORKSHEET 



J' 

tronal Tr 



Natt6na1 Training .and Operational Technology Center 
Municipal Operations and Training Division 
Office of Water Program Operation! 
U.S. Environmental Protection Agency 



CH.Mn.aa.1pw.2.8J7 
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PART II INSTRUCTIONAL PACKAGE WORKSHEET ; 

D. Determination af Lead by Atomic Absorption Using the Extraction Procedure 
« . 'a 

1; The Federal Register lists an alternate procedure (Dithizone Method). 
«*This procedure can be found in Standard Methods for the Examination' 
of Wat6r and Wastewater 14th Edition, 1975 page 215'. 

^ 2. The atomic absorption techniqu^ was selected and can be found fa 

Standard Method? for the Examination of Water and Wastewater 14 Edition, 
1975 page 148. 

3. The studpnt prepares his own standard solutions, prepares calibration 
^ ' eurves and, analyzes an unknown sample prepared by the instructor. . 



133 • 



«»— 17-2 

ERIC . 



GUIDELINES FOR . 
INSTRUCTIOfWL PACKAGE WORKSHftT. 



SUBJECT MATTER: Determination of Lead by Atomic Absorption Spectroscopy Usin^. 
■ the Extraction Procedure «• • > 

UNIT^F INSTRUCTION: ^ 



LESSON NUMBER: 1 of T . 
ESTIMATED TIME: 2.5 hours 

JUSTIFICATIOTFOR THIS INSTRUCTION OBJECTIVE: The learner will be responsible 
for determining the lead #>ntent of wastewater samples for NPDES report"* 
• requirement. . . ' , 

ENTRY LEVEL BEHAVIOR: The learner must be-able to: 

\ 1. Perform weighings on an analytical balance 

2. v^§pfi)rm. weighings on a Irip or platform balance 

3. Corectly use comnon laboratory glassware such as 

a) volumetric flasks - . 

b) separatory. funnel 

c) graduated cylinders 

d) pipets. and pipetting bUlbs 



4. LOIflSH^tiCt and use a grapn ^ " • ' 

5. Transfer solids from^ weighitig bcjit to flastc 

. 6. Calculate and.use dilution factors i - ^ - . \ 

~ -J • 

7. Prepare solutions of acids srafely^ . 

' .\> - ^ - *' 

8. Handle compressed gas cylinder's safely ''"^ " 

A. INSTRUCTIONAL OBJECTIVE . ' . ' 

.1. Xerminal Behavior The learner will record sample identification informa- 
tion, prepare a blank and series of standards, optimize the atomic absorp- 
tion instrument, and-^aspiratq the standards and samples. He will clean up 
his equipment and use the obtained data to detennlne the conpentration of , 
/lead in the sample. 
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\ 2^ Conditions - The learher will be providecl with the necessary glass- 
. ware, reagents, a sample, an atomic absorption instrument, a copy 
of the EMP an^Ji)5 mirv :\' ^ ^ • 

3^ Accepted Performance - The, learner ',s techrHque mustvbe satisfactory 
according to an instructor's rating. His calibration curve and 
obtaine;! results must closely match tte instructor's. 

B. INSTRlTCTIOWAL^RESOLfRCES . ' ^ 

. 1- Available Media - EPA "Methods for .Chemical Analysis oflJater and 
Wastes," 1974; Instruction Handbook foigkhe Atomic Absorptti^on . 
^ Speclrophotometer,- Instrument Laboratofl^s, Inc. (or equivalent); 
XT-26 Atomic Absorption (slide sequ6nclf; The EMP Determination of* 
Lea^d by Atomjc Absorption U^ing the Extraction Procedure. 

^ " 2i Suggested Media - Overheads^ showing location of Antrols of the' 

atomic absorption^'-rnstrument, also overheads dMpng with the basic 
^ theory of atomic iibsorption. w 

INSTRUCTIONAL APPR0ACH (SEQUENCING) ' \ , \ 
1.. - Classroom - Using overheads acquaint the student ^with th'9'^asic 
theory ofjitomit absorption. Explain the reasons for j^ng th^ 
extractim: procedure. Using the overheads show the 3W<lent the ^ 
operation of the atomic absorption instrument he v^ill be usHng. 
The slide sequence XT-26.can*be used to explain the^ theory ofv 
atomic absorption. Hav^ the stud'eets read the sectit)ns of ^the 
i EMP 'and go over the operation pro,c6dure. ^ ' ' 

2. Laboratory " Supply the learner with all ne^^sarf^ui pment^ Have 
. the stii^dent optimize, the instrument untjl it Vs reayy fornlse. , Then 
• have ^ the student extract the sample or samples' and series of standards 
and aspO'at^the sample and standar^Ts, i ' 

Classroom '^^'^^ the labor|tofy ^performance of .the learner. 

\ m (fix . . - 
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A PROTOTYP.E F,OR DEVELOPMENT QF 
ROUTINE OPERAWONAL PROCttWRES 



% - 



for the - 

• .DETERMINAT.ION OF. MERCURY iJSlNG THE FLAMELESS 
'ATOMH* ABSORPTION (COLD VAPOl) TECHNIQUE 



• 




as lapplled In 



WASTEWATER TREATMENT FACILITIES 

• artd in the 
MONITORING OF" EFFLUENT WASTEWATERS 



- ♦ 
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INSTRUCTIONAL PACKAGE WORKSHEET 




National Training and Operational Tedmology Center 
fiinlclpaj Operktioqs and training D:|v1s1on 
Office of Water Pi^raftv Operations 
U.S. Enyironmental Pmectlon Agehpy * , 
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PART II INSTRUCTIONAL PACKAGE WOtttSflEET . , > 

E. Determination of Mercury Using the Flameless Atomic Absorption (Cold Vapor) 
Technique .41 



1. The^ Federal Register recommends the use of the Flameless Atomic Absorption 
technique for the analysis of mercury; Jt can be found in Standard 
Methods for the Exatninat4on of Water and Wastewater, 14th Edition. - 

1975 page 156. ^ . ^ J ^ * , 

2. The learner will determine the necessary contertt.of several standard 
• solutions and typical "samples of treatment plant effluents. ' 




GdlDELINES FOR * 
INSTRUCTIONAL 'PACKAGE WORKSHEET • 

* 

SUBJECT' MAHER: Mercury Detenri nation , . 

UNIT OF INSTRUCTION: Detenni nation of Mercury Using the Falmeless i&toinic 
^ Absorption {Cold Vapor) Technique 

LESSON NUMBER: 1 of 1 

ESTIMATED TIME: 2.5 hours 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner should^ know how to 
set-up, calibrate, and use a Coleman MAS-50 Mercury Analyzer for the • 
determination of mercury in wastewater and wastewater treatmerrt 01ant ' 
effluents 

ENTRY LEVEL BEHAVIOR: The learner must be able tol 

{ ' : ' 

1. Perform basic mathematical computations (addition, subtraction, ^ 
multiplleation, and division)' ' 



2. Handle solutions of acids and bases safely 

* 

3. Bore holes in rubber stoppers and bend and cut glass tubing. safely 

4. Understand the terms liter^ milliliter, gram^ mllHg^^s ^ ' 

5. Perform weighings on an analytical and on a triR balance^ . 

6. Use ordinary laboratory glassware such as beakers, flanks* graduBtedl^ 
cylinders, volumetric flasks, burettes, volumetric andfjjraduated \i 
pipettes. ' i ' . 

• . . . ^ 

T. Clean laboratory glassware « v ^ ' ^ ^ ^ 
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8. Preiiyarrthemicali solutions /■ ; - ^ \ 

A. INSTRUCTIONAL OBJECTIVE / ^ , 

1. Terminal Benavior - The learner will determine the mercury content bf 
several standard solutions and typical samples of treatment plant 
effluents. T ^, - 

2. Conditions - The learner will have the use of the atCacljpd ^MP 

^.-^and all chemicals and equi^nt listed in ^t. 

. 3. Accepted Performance ^ The use of proper ^Kojinique in performing the % 
test will be judged by the irfs true tor. 

B. INSTRUCTIONAL RESOURCES - ' " * ' 
1 , Available Media - EPA "Methods fojr the Chemical 'Analyses of Hater and i 

Hastes", 1974; Instruction Handbook, on the Colalian Mercury Analyzer • 
HAS-50; the EMP "DetermlnatlorfW'MerCury by tfie Flame'Tfess. (Cold • 
) Atomic Absorption Method ' 

138 ' ; ' , 

^' ✓ ' ■ Page N6. 18-3 



Z. XJr92 Slide sequence on the method covering both the 

chemical ani spectrophotomatlc section^ over heads covering the 
control locajtloni on the MAS-50 Instrument, 

C, INSTRUCTIONAL APPROACH (Sequencing) 

1, Classroom -^/Have the students read each section of the EMP, Cover 
the operation of the tnstralhent. Explain the difference between 
flameless atomic absorption and the normal <o|3»erat1pn of atomic* 
absorption. Explain the advantage and disadvantage of each type. 

'2. Laboratory - Supp.ly the learnef with all necessary glassware and 
. ' reagents; Have the students turn on the Instrument In order to begin 
* warm-up* .Unless the sample being used Is an effluent sample^the 
heating times can be omitted. Consequently, the students should begin 
the chemical procedure Immediately after turning on the Instrument, 
^During the ^5'mlnute standing time In the chemical pr^edure the 
students shoUld be able to further acquaint themselvfff^wlth the 
Instrument' and ^sk any questions, 

^ 3. Classroolir^ Discuss t^e laboratory performance or the learner. 
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A PROTOnPE FOftDEVELOPMENT OF ' 
RQIJTiNf OPERATIONAL PROCEIJURES 

for the ' ,:■ 

DETERMINATION OF POTASSIUM USING FLAME PHOTOME 



7 



( 



as applied in • 

• WASTEWATER TREATMENT. FACILITIES 

• ' and in the 
MONITORING OF EFFLUENT WASTEWATERS 



f 

INSTRUCTIONAL PACKAGE WORKSHEET 



National Training and Operational Tecfmology Center 
- ^femfotpal Operations and Training Division 
Office of Water Program Operations 
^ U.S. Environmental Protection Agency 

4 • » 4, . 



CH.ftET.es. Ipw. 2. a.77 , . , i^Q 
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PART H INSTRUCTIONAL PACKAGE WORKSHEET 



F. Determination of Potassium Using Flame Photometry 

1. Two alternate methods of potassium analysis are provided 1n the Federa.} 
Register, Wedn€fsddy, December 1 , 1976^Part II, table 1.. In both methods, 
ttie first ^tep is digestion. The digestion procedure is giv6n in Methods 
for Chemical Analysis of Water & Wastes, p§. 83,. par. 4.1.4), 1974. The 
analysis phase of the first of the two alternate procedures is atomit 

% absorption, ;^nd is gi^en in the same manual, pg. 143. The analysis phase 

of the second of the two alternate procedures is colorirrretric (cobaltinitrite), 
and is given in Standard Methods^ 14th ed. Method 317B, pg 235. 

2. The method presented in the associated effluent jjMiitoring procedure (EMP) 
was taken from Standard Methods, 14th ed,. MethocW7A,.pg 234, and from 
the Beckman Instrument Manual. 

> 3. The Tearners will prepare caliTJration^tandards, graphs, and analyze a 

^ sample, provided by the instruttor. . » 
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GUIDELINES FOR ... 
INSTRUCTIONAL PACKAGE WORKSHEET 

■ '■. ' ^ ^ 

SUBJECT MATTER: Determination of Potassium Using Flame Photometry 
UNIT OF INSTRUCTION: 

LESSON NUMBER: • 1 of 1 . . 

ESTIMATED TIME: 3 hours 

JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The learner will nfeed to know 
how to perform this determin;^tion if it is required by his/her wastewater treat- 
ment plant permit. 

ENTRY LEVEi^ BEHAVIOR:, The learner must be able to^ 

1. Perform weighings on an analytical balance; 

2. Perform weighings on a trip balance. ^ •* 

3. Handle solutions of acids safely. 

4. Use pH sensitive paper. • 

5. Prepare a desiccator* for use. / 

6. Use a hotplate safely. . ^ f 

7. Subtract numbers. . ^ 
8! Use a pipet. 

9. Transfer sol ids^ from a weighing boat to a volunfetric flask and dilute to 
the mark.' • 

10. Use wrenches to tighten gas line fittings. ^ . v 

11. Safely anchor cylinders of compressed gases. 

12. Use a drying oven. ^ 

13. Use a funnel and filter paper to" filter a solution. 

14. Operate' gas. pressure regulators. 

15. Prepare a cfiilibration graph. See the.Efifluent Monitoring Procedure on the 
Preparation of Calibration Graphs, CH.IN.cg.EMP.la.l .77. 

A. INSTRUCTIONAL OBJECTIVE: 

• ^ . ' • 

1. Terminal Behavior - The learner will determine the potassium content of a 
sample prepared bythe instructor,. and will exhibit proper technique during 
the procedure. 

* ■ 

2^ Conditions - The learner will have the use of all chemicals and equipment 
^ ^ in th^ EMP. 

3. Accepted Performance - Use of proper technique will be judged by thfe ia- ^ 
s • structor. The potiesium concentration found by the learner shouT-d be withih 
, plus or mihus 5% of the true value as determined by the instructor. 

tf. tNSTRUCTiONAL^ RESOURCES: ^ ^ 

1. Available Media : Twenty-four unassembled 2 x 2 slides. 

2. Suggested Mediji : None. * ^ 
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INSTRUCTieNAr APPROACH (S£QUENCING) : 4. ' ' 

1. Prior to the start of vthis laboratory session, the instructor should"place 
about 3 g of .potassium chloride in a small beaker, dry ft at llO^t for one 
hour, and cool It in a^ desjccator.' One beaker is needed for each two students 
since the experiment will be done in pairs. 

■ . ' ' . \ ' 

Glassware should be cleaned as described in Section A.l.of the EMP. 

Balances and the Beckman Model B spectrophotometer with flame photometry 
' aftachments should be in working order. 

Hydrogen aad oxygen tpTiqders should be attached* to the 'instrument. ^ . 

The proper phototube should be in the instrument. 

Desiccant in the instrument should be checked. 

A sample of effluertt should be on h^ind (approximately 50 ml per pair of 
students) and the potassium concentration determined by the instructor^. 
Or, the instructor may prefer to prepare a deionized water sam|^ 6f potas- 
sium 'chloride. ■ 

2. About two hours prior to the start of this laboratory session » the instructor 
should turn on the instrument for warm-up, and do steps A. 3.2. through A. 3.5. 
in the EMP. 

The instructor should also pre-set all gauges on the instrument and gas 
cylinders as described in F.2.3. through F.2.16.; i.e., just before doing 
step F.2.17, only the main valves on the two cylinders need to be opened 
(oxygen first , -then, hydrogen) by the students. 

3. Classroom - discussiOQ (using 2x2 slides) about general principles in- 
volved in absorbance and emission spectroscopy; contrast thfe two phenomena.' 
Discuss the component parts of a flame photometer. 

.4. Laboratory -r instructions about safety connected with- use of flame photometei^ 
(e.g., properly anchored gas tanks, dangers of being burned by the flame). 

5. Have the learners do steps B.2.4. through Bs2.8. • 

£. Tell the learners to. take a minute to read j^teps B.2.9. and B.2.10. * 

7. Tell th^ learners what the expected potassium concentration in the effluent 
or , synthetic sample is. (This wfll dittate which potassium standards are 
prepared by the learners (the intermediate B.3., or standard B.4.). ; 

8. Have the learners prepare -the intermediate (B.3.1. ^hrb^gh B.3.3.) or standard 
(B.4.1. through B.4.3.) potassium solutions. ^ * * 

9. In connection with Section C, the sypthetic sample would not fiave to be digested 
or filtered. The effluent sample pity have to be, at the judgement of t^e In- 
structor. 

ft 
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C. INSTRUCTIONAL APPROACH (Continued): - . ' . 

10. Tell the learners .Section D has alreadly k>een done; I.e., you have turned 
the instrument on. ' 

11. Have the learners do steps E.2. through E.8. 

12. Have the learners do steps F. 1.1.' through F.1.4. 

13. Have the learners familiarize themselves with figures 1,2, and 3 In the EMP. 

14. Have the learners turn on the main cyMnder valves (oxygeft-HTTrst, then hydrogen) 
anM:hen do steps F.2.18. through F.2^2. ^ nojt have them do F.2.48. If 
another pair of learners is to use the instrument. (It is even desirable 

to leave the instrument 6n overnight if Tt will be used the next day.) * 

^ • 

15. Classroom - have the learners do Section G. - Discuss possible sources of 
. error if the Accepted Performance has not ieen achieved. 

D. IPl^^EQUIPMENT AND SUPPLY REQUIREMENT^ 



For each pair of students: % 


> 


1. One Beckman Model B spectrophotortieter w\h flame photometry attachments. 


2. One oxygen cylinder and one hydrogen cylinder with pressure regulators. 


-3. One pack of matches to light the instrument. 




4. One plastic squee2fe bottle of de ionized water. 




5. Twa pairs of safety glasses. 




6., Two laboratory rfiprons. 




7. One pencil or pen. 




8. One 12 inch ruTer. 




' 9. One analytical balance.. 




10, One grease pencil . 




11. One TOO ml pipet.,^ 




12. One 10 ml graduated pipet. ' • 


■ - g. ■ . 


13. One pipet bu'lb. 


14. One 1 liter volumetric flask. 




15. Six 100 ml volumetric flasks. . ^ 




16. Eight 5 ml glass 'beakers (s^upplled with the Instrument) or eight 5 ml plastic 



disposable beakers. v ' . ^ - 

For the class ^s a^ whole : ' • . ^ 

One desiccator large enough to hold th#^ small beakers of potassium 
c^hlorlde; one beaker for each pair of students,. 
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E. IPW REAGENT REQUIREMENTS 



For each pair of students : 
]. One beaker containing 3 g. of potassiimi chloride. 
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A PROTOTYPE FOR DEVELOPMENT OF ^ 
ROUTINE OPERATIONAL PROCEDURES 

for the 
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DETERMINATION OF SODIUM USING FLAME PHOTOMETRY 

% ' 
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WASTEWATER TREATMENT FACILITIES 
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PART II INSTRUCTIONAL PACKAGE WORKSHEET 



ST. Determination of Sodium Using Flame Photometry 

!• An alternate method of sodium analysis Is provided In the Federal 
Register, Wednesday, December 1, 1976, Part II, table 1. It Is 
dlgestlQ^ol lowed by a^tomlc absorption. The digestion phase of phe 
procedure Is given In Methods for Chemical Analyils of Water & Wastes, 
pg. 83, pat*. '4. 1.4), 1974. The analysis phase of th'e procedure Is 
given in the same manual, pg. 147. 

2. The method presented In the associated effluent monitoring procedure 
(EMP) was taken from Standard Methods, 14th ed, Hethod 320A, pg. 250,- 
and from the Beckman Instrument Manual. 



3. The learners will prepare calibration standards, graphs and analyze 
a sample provided by the Instructor. 





^ — r - , • GUIDELINES FOR 

- , . INSTRUCTIONAL PACKAGE .WORKSHEET 

SUBJECT MATTER: ^Determination of Sodium Us.ing Fl^e Photometry 
-UNIT OF INSTRUCTION: N 
^ LESSON NUMBER: 1 of 1 ^ 
. ESTIMATED TIME: 3 hours 

JUSTIFICATMW FOR THIS INSTRUCTIONAL OBJECTIVE: The learner wfll need to know 
how to^^form this determination if it is required by his/her wastewater treat 
ment plant permit. * ^ ^ 

ENTRY LEVEL BEHAVIOR: The learher must be able to: 

1. Perform weighings on an analytical balance ^ 

2. Perform weighings on a trip balance 

3. Handle solutions of acids safely 

4. Use pH sensitive* paper - 

• 5. I^repare a desiccator for use 

6. Use a hotplate safely , * * 

' 7. Subtract numbers 

8. Use a pipet ^ 

9. Transfer solids from a weighing boat to' a volumetric flask and dilute to 
the mark. 

10. Use^ wrenches to tighten gas lir>e fittings ^ , 

11. Safely anchor cylinders of compressed gases 

12. Use a drying oven r 

13. Use a funnel and filteV paper to fflter a solution 
14: Operate gas [wressure regulators 

15. Prepare a calibration graph. See the Effluent Monitoring Procedure on the 
Preparation of Calibration Graphs, CR.IN.cg.EMP.la.l .77. 

• ' *. . ^ ' . 

INSTRUCTIONAL OBjJECTIVE: 

1. Terminal Behavior ^ -The. learner will determine the sodiia content of a sampl 
prepared J)y the instructor, and will exhibit proper technique during the 
procedure; - 

2. Conditions - The learner will have the use of all chemicals and equitxttent 
in the-EMP. ^ = • 

3. Accepted Performance -Use of proper technique will be judged -by the in- 
structor. The sodium concentration found by the learner should be within, 
plus or* minus 5% t)f the true value as determined by the instructor. 



B. INSTRUCTIONAL RESOURCES: 



1. Available Media : Twenty-four unassembled 2x2 «lidesr " 



'2. Suggested Media : None. 
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INSTRUCTIONAk APPROACH (SEQUENCiNG): . . 

1.^ Peter to the staV't erf this J'aboratppy se^si^on, the instructor should place ^ 
aT)Out 3 g of. sodium chloride Mi a^malj bearer i^dry'U at 110^0 for one 
.ffour, aod cool it in ^ desiccatCMn*, One beaka^ is heeded for each two students 
, since the experiment w|ll ^e'tione in pair?, , 

.Glass^re should.be cleaned'as deVribed in Secftion A.l, of the EMP, 

•Balances and th/|kBeckman ^pdeT B Spectropho'tproter with flame -photometry 
attachments $houTd be in-wo*rking order. ^ ♦ 

• ^ • ^ * [-'^ ^ ^ ^ • . ' • ' 

Hydrogen and oxygen cylinder? stould be attached t^heXnstrument. . 



The proper' pf^totiibe should be in the instrum^t. 



^Desiccant in the fhslfrument should b(plK:hecked. }' 

^ samp\ft.,of 'effluervt should be on hand (approximately. 50 ml per paK oT 
sjtuderttsj and the sodrum concenjjcation detei^ined by. the instructor. Or, 
may prefer to prepare a deionlzed water sample of ^^sodium' • 
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> .the instructor may prerer zo prepare a aeionizea water sample or^^soaium • ^^^^ 
"^chloride. • ^ ' \ ^ ^ \^ 

2, About two -hours prioc to^te start of J;his lajjoratory session, the "instructor - • 
" shoJld €urn on the ifistrument foj^' warm-up, arid do steps A, 3. 2, through A,3.5. 
in*tH#EMP, ' • ^ " ' ^ - 

• 'Vhe instructor should also pre*-sef^all gauge^ on the instrument arid*gas'* • * 

cylinders as described in^fji^, through F.2n6.] i.e.,. just before dolfig " 
siep F.Z.17, only the ina^* valves on the two cylinders /leed to be opened 
(oxygen tirst , thephydroqen)* by the s*tuden^. 

3l. Classroom - cji^^^Ton (using 2 x 2* .Sijidgs) .about sfeVieral -principles iti- 
volved in^sorSk| and M||$ion'*spectroscopy; cpntrast. the-.two phenomena. 
Disc^^^hec^omponent partWf a flame photometer. 

4^^borHory - irvBtructWns about^afety connected with use of flame photometers 
(e.g., properly *^chbred gas tSnks, dangers of being burned by the flame). 



5^ Have:the leaj^jf^ do steps B.2,4. throjjgh B.2.8.'^ 



6. 'Tell the leacJters tcntake a minute^'to^ad steps B.2,9. and B.2.10. • 

* ^; V\ ' ^ • . • " . 

7. Tell the lArfterS what^.the ex'plcteB^. sodium c^c^ntration in the effluent or. , 
^^synthetic sartipleis, (This will dictate which sodium standards are prepared 

by the fearnehrs (the intennediate B.3.,/or standiT^d B.4^). 

8. Have' th^ Jfiarners prepare fhe. intecntediate (B,.3.1. through B.3.3.) or standard 
' (B.4.1.' through-B.4.3.) sodium solutions. 

9. In connectiori with SectlSh* C, -the" synthetic saMle vwuld. not fiave to be digested 
or filtered. The eff^Wit sample may have .to re, at the "judgement of ,the in- 

V ^tructor. • • ' " , . ■ . ' 



>C. INSTRUCTIONAL J\PPROACH (Cpntin^): . ^ , / ..^ ^ * ' 

JO.* Tell the Ijearners Section D^has alreacly 'been done; i;e., you have 'turned 
the instrument on. ^ 

IT. Have the learners do 'stieps E.2i through L8. ^ - s ^ • 

.^12. •Have the learners do steps F.'f.l. through F.1.4. 

13. Wa^e the learners familiarize themselves with figures 1, 2,^and 3 tn the EN*. 



Tami l! arize tnem^eivet 

14. ilave the learners t«rn on^e main cylinder valves ^(oxygen first , then hydVogen) 
and then do steps F.2.T8. through F.2.52. Do not have theni do F.2.48. tf\ 
another pair of learners is to use the instSroe^nt. (It is even desirable-A^ 
to leave .tbe instrument on' overnight' if it'Wi^>be used the next "ctayfuK-^ 1 

15. Classroom - ha#e tbe learners do Section's. Discuss possiUle sources of 
error if the Acce[^^ed Perf&rmance has not been ac^ievjed. ^ ' ' f 

D. IPW EQUIPME*<T AND SUPPLY REQUIREMENTS ' ^ - 

JFor eaoh pair of* students : % ' * ^ * 

^V. One Beckman Model B spectrophotometer with f/anje photometry attdchme^s. 
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/ 4. One^ plastic squ^ze bottle of deionized w%^er ^ 
5. Two pairs of safety glasses^ 



^One oxygen cylinder and one hydrogeq cylinder with pressure reguKtors. 
3. One pack of matchdf ight the instPument. 

6. 'Two laboratory apfons'. ^ . - ' . V ^ . , 

7. One pencil or pen.^ ' ^ > 

8. j)ne 121|nch ru>^p(*^ . * ^ ^ . ' 

9. One' analytical balaince. / • ' ' 

"10. OVe grease pencil. i * , • ' ' 

11.. One tC^ljypip^l^ - . • , * 

12. One IQ^Wgraduated f5ip^t. *. ' * ' . ^ ^ / * 

.13. One Jiipet bulb, ' ^ ' \ , - . ^ ^^^^^^^^ , 



".13. One j^et bulb, 
,^14; Onpl lij;e»* yolunetric flJ^p. 
15. Six lOQ^ld volum6tri<? fla-sJcs. ^ * ^ i( 

J6. Eight 5 ml olass beakers (si4)plied>ith. th||^ nstrument) or eight plastic ^ 
^ -'disposable peakers. 




For the^larss as a_ whole ; 

One destccatpr large enough to hold tHe small beaker^ of||odiiwi (^lorlde; 
*one' beaker fbr^each' pair of students. . , 




^. IPW REAGENT REQUIREMENTS . _ ' , 
[ Fop each pair' of s:^udents ;.. • " 

}i One beaken contaimrig 3 g'. of sodium chloride. 
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